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1.1 

carf^, m^, ^proifsTfa® ^ 

^f5??n c??^c«n (?*fRC«f^ •p 'Q iSTO^ 

^<3^ a?^ep5 i to catf^ 

5TT^ (alimentary canal) ta ^9fT^?fl ?ntc® 
catf^ itTcflll “yiraf^ (involuntary) JT'BITOIT 

(movement) ^pCSI 'stiFfi »ff5l^ ^ fa^ 5^?n sTTsfNl 

•itsf^rs an5^P?R?f5r (digestive juice) CSfCw i aiK^'^fc!^ 

arnica af^TO to i 

^afro sifffTO a% ar^nanfi catH^ 

acsr I >wc?i awic^ ^afaTO 'ft^sr totitit 'q fa1a?n 

p p CTO5I ac'3 afwa^ m\ ??r a^eisrsi ^f?rai 

ofarcai ^ ; sfiro fa™ aiwi faf^isr ^ 
afaaras'Q ^ a7?r 1 to »f<eTTOa to arro 
fafsiara ^acarat ’Siica §1^ ar'Qfli ^ 1 fafsiTO to ai*n a^as 

asifasi (pharynx), aPWfffl (oesophagus), aias^slt <3 ^if^l 
I ^afaro^i aa^a 5 :^ a^rfast armc^ aTJ^sn^"! a% 
af^ai ^=11 aPRiwft <3 a'^a^ (thorax) faai ^- 

aias^c^ ^ (fsa 1.1 ) 1 aras^'k ’staaar^ 

^Bicaa 5^5^!; <3 piora aaarwas a?at (duo¬ 

denum), fwlar^acas ^lai-pra (jejunum) caarwa^ caa-prs 
(ileum) acsi I caa-pT3 am ^i^ca acaa to ; ^gra 
aas^, ga^a 1 ^gwcsa aaar^a wi ai f^aaaa 
(caecum), fa^1aT?a ^Taa ai casrsna (colon) iia^ caai^a sjsRTeft 
(rectum) 1 asRTs^ afaai^ <3 caw ai g'oai amiacaa 
■sicsia 'srmca ^isito faai arfei am i 
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‘fSTS <3 9ITCa sif^^fc! (gland) 

(lumen) ??r I fT^r 


;iM 




J.l. I I-’fit#® 5J|^ ; 2-JiR5fitJl^l®^51t?I 5}f¥ ; 3-5fFiSfFlT 

4-’ft'!?=?e!l . 5-'^C5t^ , h-55Tpi ; ; 8-5I5!’^!l , 9-~r=^fcl".. 

'®5t^5iff; io-?rf^; n-^?t]t“K, i2-'*i5Rt5i) I 

^sfh >if^^ vfl^? ca?i^ cTTsrrsff^ 

siT^C'o "Wi I sfTsii 

^?I1P*PB-^ (pancreatic juice) <3 (bile) a5®fic^ 2R?W ^ ; 
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(gall bladder) «rn;^ i 

ii5T3?T^ 'Q ^wn:=r?i >it^i =TTefte® 

I snefi ^ ^^yr?5i?j ertiii (digestive 

system) 9ff^ I 

JT5}C?f '8 

•5115^3^ fa^il 5r5rf<ff»j^ (hydrolysed) 

'Q “^cT© I 3IT^^ >8 5=H- 

CWC? il^ *^f?J’[T^ siToftfl ^1 

‘»rf9*n^ (extracellular digestion) ^csi i 
^ aiefl^ CWC5 -8 CSflte^l «IKf>*I^ 

'«1^#1 «1C=T^ CTO ^ra^lICSRl C^T^C«fI C»fT?W 58?IT<1 
TO i£i5i^c5Ri y\wm ^vm nf?iTO 

5 IEI ; ^^TC?P ^'©SC^W '’dlTTO (intracellular digestion) 1 
^afra 8 5isiT»ic?i?i 8 ta?pc?)>T^1 aT«fl8 

(protozoa) ^TC'fl?! 8 ^5=1 (putrefaction) ?l$l^l 

I 

1.2 cfliTSft^ 

>n«lT?l«T^S C^Tm5|‘&^^‘t(bond) sp?!^ ?lT>n?rf=R5 

^rsf^T ^ ^i^=T?i m] ?iPfT?if5^^ Wgj?fi v£)5t®?t^5i 

csnf^9ff?r (catalyst) aclJlSR 

a'^f^ siJJ-C^IST^iTCel*^ ^^5ft ^1 >lWT^«l^g 

TOiw^ ^ I '51^’^^^ca c»ic^ 

<?fl??|55Il ^„^C5| yiT3IT=tI a?W®l v£l5TafT^3I ^C5^?p$l atfiw a^T?^ 
aic^ 1 C^TC^ SfCm^ >{?C?Elf^^ (synthesized) 

??i, c^c^?i ^?c^8 ^1513 f^i 5iii?is I ar©i^ 

^1 f^K»T^ ^i??f a'®!^ f^sr^ ^f?iiii 

T§F?fT4fi=r ^ (substrate) ^C51 I fa^T?I >15ic^ 

^<3?^ a«ic5i >ff5^ Moi?ii vflsiw]^5i-f^i^ft=i =5? 

(enzyme-substrate complex) ^<NaFR ^C?l ; a^fC© ^ C’^t^lt^ 
«T?5f?n ^<3 fMT*fN ^<3f$5 af^^^wr® 
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^ I 'src^T^ carf^ 

caifik=T^ (prosthetic group or coenzyme) 
^ 4it v£15q^T^?;?ra sn^^T^TCS? ^ I 

^Ta^iT?n (optimum 

temperature) ii^? 5rt?^'S'=T '5lT?R:=ra >lC^r?55l (opti¬ 
mum pH) ateST^^l, Vnj'5 '51^'? vflsjWT^CSl^r 

f3^ gT>i '®r‘3ff6?r arc^ i asic^ 

c^H'Q c^5t^ 4^ >ik^ fsjsfcsr?! '5 it<isr ^ 

aksf ^1^1 fafBi ^sic^ ^i arc^ i ^'Q 

^a^'Q f!P?iT*fN aksRi >iT«f^m^s w(s (?ph<3 

^ca^sTf^ ’^r^l cal’a ^^aFR 

?K5, ^Cfft ^2P?ir*f}a fsrofCSR ^acarat (binding site) 

f4wr^ 5[^?n aT'Q?iT?f iisT^^-faf?n«fia (?^a?r 

^^artfa 'S gr^r ars i faca^s caiT^ af^tarc^ 

«R;a^^f«i vflsiwT^si fafgpa sri^wTCisa ai cai-ija3?T^3j ^i^rrca 
aa vfla? to arsifaa rafaT^csr c-^^ai c^R'Q caif^- 

arasa^ft <flawT^a, 'sfirf^i® ai 'siaa cara'Q aT>iiafaa am^aa faaia 

glai >ffaa afaa^ ga i 

faai vsiaa^r^a^fsica aiai Gg«te ^ai aa : 

(i) (oxidoreductases) : ( aai. 

's^-^igTaa ^awi^a^fsi) ^igrc'pa fg^ra^a a^a 
3iaaa (oxidation) ai fasfiaa (reduction) a^ia I (ii) 
(transferases): Gsata iiawT^a fgpaiala a^a 

fa^la fa^ata a^ a^fca* (group) ^^Hi^sfa^ ^ i 

a«ii, ^BTsarcaa casmwi fa'^fgp^ai^ a^caFifa^eia? iflawilafi^ 'si^sra 

5p>rc?F^ ¥3^$ a^ fa^f35>3yfr^^ ’^rar^fa'® a^a, 

?pcsr cacaif a^ afaar^ 5 ^ cac*^®? ^paca^^ iia? fa^faa ai 
fafafato ^ifspai ac® ( 8.4 aas? gp^ai) 1 (iii) 

(hydrolases) ; tflaWT^^[1^ 'STgTC'fa ^aiata a^ca* W5lfaf?3^ 

a^ I tarata a^a ca casTWR:5i‘& aaia^ ^fafst^ aa, ^lara 
ararafa^ «i^Tat ^giwa ii^&Tcaw, caa^^rtcw, sn^an- 
jiT^sf arai ^aca«ik® fa^ gpai aia 1 aT5^?i>i?(fsra fafm 
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555 ^ 1 (iv) 5in?r^ (lyases): 

f?F?lT«ft51 C^9fC^ ^s» wiw 

^fspin ’81‘ifte 

(double bond) ^ l m, ^5?n ’K®! ^Tfwtal- 

>1Tl^WSr 'oj<T'&rT*»*< <3 

I (v) ^^:>rn:5re?Sf (isomerases) : C^'Q 

(isomer) ^fs^TS ," ^^1, ^513" 

5IK:ff?J C^ITCsrrfsfCT?!!^® 'SJT^CTO?:?!^ 2-C3TT??TTf9CT^®??!P 

i-OTC^rfsiOT^T^® '^er® ^c?i 

( 8.4 2m 5^1 ) I (vi) eiF^SW (ligases) : ^?T31 "iff 

^f?RIl 5^f§ ff?fT^fisi 5^^?r 'SI'JT^ C5?T’®IT{:5|*§ ‘^’^31 

f3i5n^?n i)?pf6:TO ; m, «fi5iwT^?if5 

'Q ’SinWTfmiK^P P ^f?Rn ‘^aa^Tflls? 

I 

C^C? (metabolism) <3 I 

^US C^4n ^?1 C^, '^f^I'^IT^ ?[^^g 5T|?S1C®I®? 
vflSTWT^^fsf?! ^3n ^m'Q 2^-«£l^f$ QS*^ 

i£i:^W7^5I<3 ( m], f^R^^'Q3#5 ^FJic^FTfg?:®!^ oncsufaCT^® 

’STi^c^msic^^ ) '5i^»i ^ I 

1.3 C»ri^«i ^ 

<iTi:*fia '®i‘i'2f^ ^wa^Ta (physical) vsa? >if^ii 

(active) “^^f^a ^laiw aaH^s ^3 iia? f^| -^fasiTcei pw3 
?r^'$ c»fTfa« 5^1 aia 1 <?*fTac«ra w^ii acaiw^ »iff 

^TWia??;^ a^Wa WJ^I siRiaasia i£ 3 <i? ai^as (carrier) 

c2fTf^ ^Tf3^ ca^Ta#R:'® a^r^r 1 «ifKa (?aTfa^ ’fBTi^ncaa 

c^ia af ai cifyia^Tn (lymph) aca»i asca 1 c'^cs^ 

a^a “^fa^casa c«ia ■^'ffij ^Ts^icaa casiasiwi c»iTac«ra -^ica 
5[a I '5ii^^pa>i^fea si^ai f-a^ a'si^j^ca iiasT?^^ caafa ’arwia^a 
c»iTac«i ^ca I 

c»TTfa^ ’aT'fiai aaia^g f^aia aiaT^ica *afaaf^^ 

^a ; ?i^5i -aiaa^ 'Q fafa^?m:^ fa^iap ai sar-asa (metabolism) 
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TO I cn C“fTf^^ 'SXT?!^^ 

5i?C!Eif^ ^mi 3if^^f»f^ ^^^ ^ 

«?[TC^, il^s ^ ^1 (anabolism) TO l 

<3 ^ISfC^l^ ^1 ^5^^ ^ 5^ (waste product) 

»r?5 ^S^Cq ^1 (catabolism) 

TO I 

“^ncfiT? mi »ff^ is^sii vfl^^ 

TB?^ siTincsi ^ffiT?r yiTsral >ita»i o 

f35?n SrJqi fq?ff3I^ ‘^{mK^ 'Sri^TC?!^ 

az^ ?i ^?r I 



w»T 'Q 'sit^^ ci^«i ^’nwTsio i 

tm 5IWI kfn^, cgnf^ vQ fsT^fgs^^ 

'smfsf^s ^^ei w:^]f^ 5T®i -^f^isiK;*! 

(S£j«f^ tm 'sf’fTsr^i^ 'ajsp (21.1 

a^5p g^qi) I 

2.1 

^c'o ^ ^f^c^c=f «ff^ 

fWW ^]m "51^ 'SinsfC^^sft?! (group) 

^ 55 ^1 'SIT^ (bound) ^ f^H 

^^ss[R I ^ '5if^Ci^=T n^5n<25 

>T\^ 2 : 1, c^»f I 

^ f?PD^ «(iT=^ ^]m 

C^TST^ ?^®fl?^® (reduced) 

aTC?r ; (reducing) I 

^«ii, (Cu^^) 

hwrf^ '5ff?R:i? (CuMii^? c?rWi «im=TC^(Ag' ) 

c^jrcai (Ag) ‘^f?ref^ arc?i. '^gc^rsf >*f#?n 

(reducing sugar) 1 a’Sprac^, ^jT5jf®^l^ ^II ^=n 

C^R'Q >l??[^ C^nCffl*^ (covalent bond) frUI 

«ntor '>l«i «fn:^ ^\ 'STO^'sifwR^ 

(non-reducing) ?I«in <3 l 

^>ic^f?i^ ^ ^*11 c^jjsfo ^iT?>icvsj?i >1??^ cQidn ^iin 

19 9iTf^ nrc^ I ^«n, ^ ?R5if^?i 

T^T^gf^SI >1?^^ 'BTT^Ii ^^C5f ^cw- 
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'51^?r?i (fsa 2.1 ) i c*fC5 *f^T?r upaniH?! 
5F5K#-5i?§^ iflT^Ts^fsRr wrcf I 


H. /OH 
— 

H-(j:—OH 
HO-C-H 
H—i-OH 

H-i^- 


0 


H 


H ^.OH 
- 

H-i-OH 

HO-i-H 

H-f 

H-C 
Hv' 


0 


OH 


i/' 


H' 


0 - 




O 

il 

P-OH 

I 

OH 


^pT;gi-6-^>iCW 


f63i 2.1. ^Wa) s a^c^tsf-e-wp'g I ir^c^^a 

ftfs f^:5 5taT!:5 i 

aJiT=r®2 ci£i«fic^ ^ : 

1. : c^ 515?bt ^n:^T?a^sc^ wsi- 


(hydrolysis) ?fRi 




HzCOH 

HO/j^j-°vH 


Hv. ,0H 


H' 


i 




H 


vOH Hy 


OH 


H 


OH 


HO-t-H 
H-C-OH 


0 


sTOfWTOKR 

Fi^Kc1l(0i CIR*®) 


H^^,^OH 


H-C- 
H 

hK 




C-OH 



H-C-OH 


HO-i-H 0 

u 

H-C-OH 

I 5 

H-C- 


H2C®0H 





[^>i-OH 


CBT^PW) 

H-C=0 

I 

H-C-OH 

HO-i-H 

I 

H-C~OH 

I 

-OH 




H-C- 
H^ I 
h^c-oh 


f53! 2.2. Tra-<irfg c^fraa al ) 

S'lp' “j^srr^Ta i 
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^ ^ >R|5r (monosaccharides 

or simple sugars) ( fwf 2.2 ) l >Tt*ni 

c^ncsTTJiJT^^iT^gfsfc^ 'sr^i 

(Cg) 

(H^cfinsr ?n^?fTW 

(C'g) »f^?iTf^ c'^c‘&rw ^nca«fNr \ ^wcf jrict 
(reducing) i 

^sf5?n 5^ ^1 >r?r5T^?r c^sii m 

C^t?! (compound carbohydrates) =?C5f ; 


HC m 


H-C-OH 
I I 
HO-C~H 0 

H-C-0 


,/H 


H-C 

Hvl 



H-C—OH 

HO-C-H 

I 

HO-C—H 


H 


V • 

X-OH 


/ 


H/ 


C-OH 


hsr*c5% 


H-C 




0 - 


OH 


H-C 

HO-G-H 

H-C-OH 

I 

H-C- 

Hvl 


H 


/ 


:c-0H 


H^cA 


H-C-OH 


HO-C-H 0 
I 

H-C-OH 


H-C 

Hvl 


Hv ^H 

^C- 


H-i-OH 
HO-C-H 0 


zn 


H-C 


H 


/ 


C-OH 


H-C 

Hn' 


H 


C-OH 




\ 

xk.—uH 


— C- 

1 

0 HO-C-H 
I 

H-C-OH 


H-C 

Hn' 


0 


H 


/ 


C-OH 


^GiWvBi 
f5:g 2.3. w^fS 


(glycoside bond) ^T<n 

sntc^T^iT^ ?rai5fl ^i f^c^=T 'si^ 

^4^ ’5j^ c^PTsi^ 
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'STT^ I 5 ^ ^ ^’ICSf^flt^ f^'@5 : 

(i) «rf^C«IPrfT!PT?lI^ (oligosaccharides) : ^^TOT?! ^‘3[ 2-9f^ C3m?n- 

3Tjr^iai$'is 'sr<3[5 tac^T 9if^ ; ^«n, 5 k:»^iw st^ 

VST^IT^I^^C^ C5ITC5fT>lIT^raT^® ’5[e[?r fsrSICST 9ff^ 

( fKi 2.3 ), ^FCffT aM6 5^ 

^ 5[T?l I (ii) ^fgr^TlT^nnt^ (polysaccha¬ 
rides) : ^ C3ITC5rT>llI^T^T^^ 5tf^; ^«n, 



=rT=lT®TC^ >TT^^ 5IT^?:?PT>TT^® f®!?!! ^ 

^15. c^^cciTi^ »a^f^ 'nkJin^pnn^ 

( f^a 2.4 ) I 

♦ff5i>nT^?iT^, ^n*trcsi ^‘3[ 

C5nwp^im<n^ 1 

2.2 firf^® 

«?iT^ (c^^^ffTsf), sn^c^ik?'^, c’^^rc?!^ 

fffif’i® 5?i; 5iT*jT^i«}«s WC51 sn, ^5rTf, 

c^n:?n?i^ g^l^ ^ 1 

1 . ^isjtfe: ^1 c^^agTC^ra ?5iW5ioi (fsg 2.5 ) « 

5pnf6 ^ 5T^r®t?i ^snrfjic^ (f^s 2.6 ) ta?i 1 

?pjTf^ ^iT?yis5 

«ii*^i?T wnn ti^fsc>i^(^^ ^Trc6^ ’sr^ 





ir 


( feff 2.7 ) I 'Q CTTc=nf5R?RiT^c®^ 

f5ic>ra®f ^wc5r >8 ?FiTf$ «riTf>rs ’5r‘3[ 

ta I 

a^?ra ^5(f>i® 5^1 

I (higher) 5pnf$ HgCOH 

snosi c^ 

'^^T<3[ <JrTC^ ; ^«n, ^ITf>T^ (fsg 2,6) I H2COH 

^T*! (lower) 5f*rf6 ?ll 

; ?l?(l ^iTf>|® I ^ ^ 

C?l yf^ 535}Tf^ ^?yfCv5?I (carbon 

skeleton) ^fTSTT^C^ (molecular 

chain) (double bond) WT^l ^>1“*^ (unsaturated) 

^lTf>T^ ; m <3 (fSff 2.6) I 

^<3;^ ' 5 i>i?'pj?^ ^t^rcjfsr 

(saturated) ?im | ^FT^ST 


CH3CH2CH2COOH 

ORit^ 


CHjtCHz’Jj^COOH 

CWl^ 


CH3(CH2)7CH=CH{CH2)7C00 H 
OCtT^ isra^ 

OH 

CH3(CH2)2!“C-C00H 

H 

csifcart^ OR!% 


CH3(CH2)^CH=CHCH2CH=CHCH2CH=CH-CH^»CH(CH2)3C00H 

Gn»#ci 5 ii^ 


2 . 6 . ^CTI^fS 5 f^®?t€t?I Tt ^itis I 


'^^ 3 }T<i^f 5 r ^irt^ 

(aliphatic) ?pn?$ l 'Sirqi?! C^8 C^H'Q 

5P1T?^ ^Illfyi® ^‘3C^ (ring) ^T^TC?I f^lS 

«ilC^ ; ^lolfir® (cyclic) wf# ^5Tf>l® ^1 ^?r I 

Qirf^csr c^t 

9t5n^«^ (melting point) ^ ^ ^5C5|^ 
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^ ii=^< ^51 >jT*iT?i<i ^'^rsnanr «fTC^ i 


C5im ^?i?n ^ ^f^Rsr ^5^ i^fesBr ^sr 

‘^sppff^’C'S ^ei^ 5^, ?]S|^ej ^eps >j.«s^ 5jyjTfl^ ^- f m m 

310 «fT5i57?r ^ler^TT^p i §T^f5jc>f5T^ ^f^fspd 



H2C-0-0C(CH2>,6CH3: 

I ..-.'. 


2 VCH**CH(CH 2 y 7 C 070 -|^ 


HaC-f-O-dclcNgi^CHjj 


2.7. I 


m.-^, ^cei a^5i 

oin:5iT?a(?Rri^ ^irf^r 3c*f^ 3??[«fTC5i f^=i 

<3 v£}^ ^ I ^5lf^ 

W5lf>raT5I a^ 5I51«Tt^ >fPR (soap) ^5r ; ?J<II1, 

c^iTf®?!^ arf^ic^ij « OTT?®?rT?r ^«?rTgjc5T 'Q 

’SIJTfjlC^ C>TTf®?lT5I-^lf^^ >n^ I 

2. ^ 'sjsn c^PH'Q 

’smsrc^^ei, 5pn?i^ 'siiTf^i^ 

^1 5?>[?:5pTfc^fa^®^ c>rhR 

a^f^ i£i^?$ ^<33 «itc^ i ^p^ic^pTMacvs^ 

a^TR ca^ft^fs? ; (0 c^f«R : ^5r?r ^<31:^ ?5fCT?ic»i^ 

SFllf^ ^^=fi?l WT^I 

> 1 ?^^ ?p>i??p5 

S15f <3 y{\^ C^Tfsr^ iJfTC^ ( 2.8 ) 1 (ii) C^iPlfersT : 

tJ?T^ C5if>!ta^ c^ffic=T?i afa^" ^ars^ffj* 

'srn^lT^^, caf^ ^««RI ^l^csnfyf^csi?! ( h-2I9ff?[ f^T?5R ) 

5p5T?:?p$ ?n:a ^ 1 (Hi) f'^F^s’iTsmrrfasr: ^5j?r ^<2):^ f’^^caif>i=i 

<3 «in?iTtc=ii 

^pnfii caa^l^-a^a fwi ; 

'Q c»n:^T^^ c?pTfg}?T ^<i m.^ 1 (iv) ariFsiT- 

sarc^sT: c^Tf^(R?f ^^^a, ^c’s^ca f5R:>Brc^ tm 
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^ ®l^ (long-chain) <ain«lp?T5CSf?r 

^ 5Fnf§ «mf>«?5?r ii»^ 

^K1 <*fTC^ I 






HjC—0-C-R,j^^^,jj^ 


0 

II 


to7-'^'‘0-p-0: 

OH ; 
ddfJlf^ 


CHjCHgN^CHj 


\ 


^'HfJ{*J ^ 

0 

!l 1 
R,-C-0-CH 
i 

H£,- 


b • 

-o-i-R,' 

? 


CH3 




.0-|j>-0-CH2CH2NH2i 

OH 






0 

II 


tJ 


,CH, 


;CH^CH2),,CH=CH-CH(0H)-CH-CH^-0-P-C-CH2CH2N^CH3 




t 

OH 


VI !■ 

OH-i 


2 . 8 . 


I\IH 

0=i-'R I*— biQ^^kim^ 
ftiKC’1IWI|Ulf?ld 

2R!t?| 1 R,Rv, ii, 

^tl5 «nt^ 'sr^jir '5Rpi^t»f i 

3- vii^ C5i% <m5iiTfc^5rfn® ^ 

‘ciS(CH2)“-S''‘^^ .= H.. 

.HC—CH-CH-CH2-0i4-C- 

*—.‘.“V.’."'- I :.. ' 

bc^NH 

I 

R 


'JZ~ 


■ "HioH 

I 


HOCH 

I 

HOCH 

I 

HC- 


0 


'aj<2ps ?j5]rfl§ 

«m^cRi 

v£i^ 

hp?C9rTf>R:5i5 «nM- 

5IT|c^>fT^® <I’3i5fhf fR 2.9. Ofi^aWt® 1 

WT^l (f^ig 2.9) I C^Ca ^ ?T^Sfl5f 


H,C0H 
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^SfirfJT^ ^ 911^ ; v£i^»f li f cjW l- 

^ I c^f^cgT^rr^ OTf^cgrfsr^is 
^n?>icvis’af (f5a 2.6 ) ar^ i 

>lTti::^TCa‘&rc=TTaTf^^TC¥=TIJJ?Sf=? ^5f?I ^vs^ ^I^5T- 

M»f^ (Cit) ^?f?r (ring)^^^n^q I C^>R5ffI C^!IC?IC®?f 

(Cn) 

ifj^ a^®?(gf (C®) yif^'c ^ 

■•*?IR;^, C^T5[« 9fTC^ 5^1, ^T^TC'f^ ^ I 



(?$<R:era C‘'^->1??SJ*^ ?*f?Il vfl^ 

^iTf$ ^nf>T® ^ i 

^cspi^Tiisi, ^^^^^' 'sjiTcs^rnsr ^zkm 

(fss 2.10) I 

2.3 C^ll&il 

caifk^l?! ^T^CSTC^iT 'Q ^^{[^51 =lT|cg"TC^sr^ 

CaTf^5I a^'5'S 9ric^ I 

caifik taw ^rta i 

®»RT^wi 'sric^ (f5a 2.11) I «iiT5n^wi ^iTfJi^gfsT 
(peptide) fl^Il a'?l’^5 caifi^^l '5i<^ ^- 

^inji^wi «infyi?5^^iT?iT^?;5^| <i5fc?!s 


«nc*fRi 
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'sml^TOs? ^T^fier 3T?5^ ^ 

("miM ) I 

«nmT^C=ll ^‘3p5 (acidic), 

^TSIT^l (basic) I ^'5?I ^ >rsiR 


roH 

H 2 N-CH 2 

gtl^^ 

I OH 
H2N-C-H 

CH? 

I 

CH 2 

tK, 

t 

H 2 C-NH 2 


pOH 

H 2 N~C-H 

I 

CH 3 


I "OH 

H2N-C-H 

CH? 

i^o 

''OH 



ct, 

HoN-i- 


,0 

'OH 

H 


H 2 COH 
O'(3d 
0 


cf 

I "OH 
HelM-ip-H 

CH- 

1 " 

CHz 

If 

OH 


P^O 

pOH 

H 2 N-C-H 
I 

HgCSH 

NH 2 
H2C-CH-COOH 


OH 
Di5(.<iit>fer 


c: 


■COOH 


M" 

! 

H 

osfe 


T 


NH 2 
CH2-CH-COOH 




N^NH 


f63i 2 . 11 . 1 

«in5R^C511 ti*|5r (neutral) 5 ^?I 1 ?rK^ ; 

5JT^f>iq, vfl^? f?f5TT^^«l(T5fTf5|=I I 

(acidic) 'S ^fSR^ 

«!fTC^ ; ?iQn, <3 1 (basic) 

'siimi^csn 'G <aqsf^ ; ^<in, 

'Q '5nfwf5i=T 1 ^< 31 ^ ^T^57 ^?i5iT<3[^f5r^ f^5RT?:>ra 

^if^i^gfcTC^ sRJii ca«sf!c^ ®T9 i ^T?f : 
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4 


(/) ^snrfyi^^sRr ^5(-^«pT5if^ ’spifir^ 





c<T*ipt5^aa> 

^1 if^2“ Qiwi^i onifw353 


^ ‘^«»R:5r?i 'STT^TC^i ( ^4n, 

WTSTTfsTST, SfT^fjR, (?Tf?R. 

; (») (?F=?5fl?T (phenolic) 
««TS[T^WI C^^Si 

( ^*!n, ); 

(Hi) f^>T5r^5lf^ (heterocyclic) 


fe, 2.12. =™=fr ^ 

'STTtfTO’i 5i*v^ I <3 ^CSTS? 's^5IT<p >fW?f 

^M^T5f, ^R ( ^«n, CarfSR, f!^f*#551 'Q 

) I 

SRI^l (solubility), (coagulation) 

^«rT^«i csnfi^sic^ =tri Gs«te ^ 1 

1 . ^ (simple) C2lTfksi?l '51^'$ ^R%sn 

«rnte ?n^‘^s ^ ^ i ^^i:j£i«fi ^05 : 

(i) CaT$lTfsi!T : JRTSfSKI ^ 31%‘Wl 

(native) CSflf^ I '*PT^*t3ff "sriTsn^ ^T?*R5l 

411^111 caif^ 1 >^[arT(^ ^q >5[3^«ic?i ^ttri cart^ 

^5lR I (ii) fcS*§R ’. f51'lW»f^, <3 

car^fsR • (hO : 

^9'G ^'<3 a?ffl5RI I fv5C5f?l “fT^fl 

5^gc>l 'Q 5W UQ5?T^1| cait^ ^5IR I ^T5f|f3iq ^f<9^ 

(coagulated) 551 i (iv) 5alT^«f9R : t5KW^ '5]:<^ '5nM|1^ ’®rC‘5^<i 
^5^ »fl5? *S?Ccr «f5T5I—51^ 5l5«raFC5r ^5T51 55*!^ 55 »a5\ 

55 I 5^3^, 25 <3 tol «flafr^l5 caif^ l (v) ajU^fsTiT : 
^5Rn 51^ 51 W5 Epft^ 55 'fl5? ^^“5 55 I 5Rl 

2I55T5 5H1»ri:>ll t5T?ll 5^T5 I (vi) CaTsntf^^ : ^5151 50-80% 

’aRffll?^5i:51 55^^ 55 <£i^K *fRT«riRl 5rc?P I (vii) 

: t5T51 >15C5f S#5^ 55 sn Vfl5? >fT5m^S aTf«n??C5 5R1- 

a^T5 ^515151 C«(Tf655?^^ (fibre) TO ; 551, C5»f5, 2C915 
C^5Tf^ «il5" C5T9155^T5 CTOITC^ '<3 I 
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2. ^ carfcs? ii^“s cartos^r 

^ C^'Q fsMCST 9ff^ I c^^r (conjugated) carf^CSRl 
caTf^=T^?r ac^f^ (prosthetic group) sjcsr (flsj? ^ 5 T^ 

a^?^ ca«ft?i caif^iTP 5 ?ri ^at5f«{te5 ^i i 

(i) f5T^fsF'8caTfis(*T: ^irfyf^ (fe.oa^.vfl. '5n?.i£)*r.«a.) 

caTf§c=i^ Uw?{ c^t«T i (ii) fsr^c^arf^ ^e 

carfi^JT: ’5if5R:9rT5in^TiiTt® <3 af5i>iim?iT^c^ caTfik=T?r 

c?!^ ( 5iT5fT^ c!EJWTcaTfi5=T) I (ii') sfit^aKaTf^^ : carf^s? 
>0 fsrfai:^ sfitcaicarf^sr) 1 (iv) ^iff- 

caif^ : carfi^sT ^ ^c<?r (;^)5 t ( m], 5C«ri c^a=T) 1 

(v) W#I?eITCaif^ : *fT^ 'STT^ <3 caiffeni C^t^f ( ^<20, *fgi- 
5rf^ ^?5PP ^^CS3f ) I (vi) 2?rWTCaTf$5F : caif^:? 

<3 (^FH'G ?isfc^3 (pigment) taw C^lta ( ^«n, f^WCSnf^ 'Q 

^a:f>i5T) I 

3. G(2^rt&•F: (native) c^lta caif^ 'G 

a^5f carf^s? ^f^csr^ (hydrolysis), ^gra, 3T>Tmkc^ 1^?n, 

a^?^?i fi^i (derived) carfd^T '5i<3[c^ af^i«r^ ^us 

arc^ I ^ca (coagulated) ^ csfrf^McR 

caTf$c=t?i spcsr ^^a^ carf^oa, caa,x$T^, titcaa:^!^ 

'Q ^itcaa^^T^ carf^csnr i ^caa^s^s f 5 ^ 

caa:^T^-^^^ a?5ftoc^ 5 ^ ^<l ^snrsTT^cqi 'sfirf^r® 5&^a^ ^ i 
^ ^rsiT^C=?1 ^Ijf>P5 Caif^^F =TC5 I 

2.4 

fsF^fgs^ a^nj?®? 5 ^ aro : fe.«a=i.vfi. (DNA or 

deoxyribonucleic acid) <£ 1 =^? '5fT?l.ifl=T.iJ. ‘(RNA or ribonucleic 
acid) I f^s^arf^i^TW 

cac*^!!^ a#?n «?rTc^ 1 5t<?i ^*=ps 

fa^ksf-WT^l?! a»fi«f (gififsi=T a^) 

faM?fei-WT€t?i aw (^?iTf5i5r. ^rr^ta, ar^c^rfjR a^f^) 1 

^^i^ fa^9=F ^1 TaM^ife <ii^? «i<3[ cac^rw fsrfswi f^^fgso- 

>rT^ ??r 1 fsi^Gai^c^ cac*^^? ^9f?i 
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fsiejC^ 9|fJiT® 


L • ? ■ 

0=?v0 ' ■ 

^\,H i HN-' ''CH. 

^0-C. XH-= 



iO=p_0 ; "O"^^ 

I^OH ' V . 

HM^ 

:cH 



H / 
-K 




.6=r^6 o^^'nh? 

: i ^ ' 

- :..:p ... 

;HeC 



ill ’ 

H H- 

0=P—O 
<!,\h 

I 




2.13. ^Jtf^ ^ 

^t^I.'5=r.-il. ■ai^ .i|^".»t 1 


^ fsrfefSPQ^I^ 
¥3TC?FT®T^ifl>^iI (phospho- 
diester) fTH] 

<3 

51^ 5?C?I (’tm 2.13 ) I 

fe.<iisi.«il. 

^r5\^ 9(TC^ 

sn, 

fsrlf^<35iPi '0>n^c^wa?w 

I TO 

5F=lfs?Il CjFTC^lT'aTt’d'Q 
i£}^? '®rT?r.i9*T.i<i. 
«fic^ I vflC'QTWSfsi^ c^- 
fSTTCsi?! ^mi^m 
?IT^C^1WR5T5? 

(rRNA) ^TSi^ ifl^efNj 

?rr^- 

c5?Tc>im ^«n i 

ca% S1T31 ^9113^^51 tmT?I 


(tRNA) <3 C3JW8?T3 (mRNA) I 






3.1 

sTTsflii tam w I ^<R"2fT^5 ^ig.?r 
^ c’n*fig?5r f^fsi va^? 

frai I <3 c^5f ^enn (tissue) f^- 
^^51 f^l fe 9leTto5 (pharynx) >if^^ 

SPSi'ror^ ^ I ^Effsi^ Wi (mucous 

membrane) f^rni (connective tissue) 

^ ^ «}TC5 (matrix) ^ (OTTSf^ (mucous glands), (blood 
vessels), 54 Sfl^^ (cutaneous receptors) I 

(luminal surface) ’^efT?! 

(stratified epithelium) ; OTTSlf^Hkil a^lTsfi C^ 

I 'siTO?! £fws; 

(hard palate) <£i^K w'tsjpf ^ (soft palate) ; 

<??p]sr5r f^5C5T^ m^?i 9if^ 

(uvula) ffpRii I wpgij ‘^'Q ^fhrs 

^\fs f*f?n 91?^ I 

3.2 ‘StSfR^f (pharynx) 

Sn>l5I15fl?l (oesophagus) :^5J11 
c-sitf^ tim ¥TC5Ti:ei5 am pf[^ 

■srerf^ i cmm 'G f^R:^ 

9T^C5r?r =lPfi-9r5ff^ (nasopharynx) ^ ; sTmm|i 

^IPTlfTO (nasal cavity) ^ 5 I 

:rtfl^«f (middle ear) (eustachian) 

■^Pn-915lfTO ^ ( f5S 3.1 ) I (larynx) 9M- 

■tel5 ^-9|9ff?l5r (laryngo-pharynx) ai^ Simsfieft 
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^fl^plTTC?p aT>r5TT5fi^ iS^* 

w f»f?fi 'sn^T- 

J^IefiiT (trachea) 
>ffe p I 
f=r^ 

5.'«f-9T5lf^fff 
( oro-pharynx ) 
C^TSIoT 
^ Si zw *r 

(Wk ^C*ff?PT^ 
(second cervical 
vertebra) ^ 

I 

^Tcs 

fsia^’l I 

1. (muscle layer) : ^£|^ (striated) ^ 

I ?pi-9f5rhsi 'Q ^ca 

ciTxfho^^fsra ^ ^ ^T^Bifero ^ 

f^tfffWi c?p^i I 



f55i 3.1. -3 ^5lf?f?i I 1-’^31^4 i, 2->^gJr3. 

3-f5r?^1 . 4-Jlt3TT^3f . ; 6-^^ 

. 7-t§rtf5gts( , 8-irf^-sf5!f^5( . 
9-C^3J5t ; 10--^fI-’T5lf^5T; ll-'?^-’t5Tf4«=l ; 

12 - 5 ttJisrN^ I 


2. (fibrous layer) : fys'SCaa f'fC^ “siasrst 3^!^ 

?I*rR^S C5[N^5fTa C^ 'SliTfa'QerRf, (elastic) 

!THT2RFTa ^1 I 

3. ^«r?®3HS (mucous membrane) : f^-yi<cr?i 
C^-Jf^sn?! ^fs\^ ^ CSJTOf^ (mucous gland) I 

(luminal surface) sTJn-^fsrf^CSi M»l?[pp 
(ciliated) ^srsnHi ^"C^f <3 sfiTS 

xWRSRI (stratified squamous) 'sjFRRs ^ ftfgf] I 

'Q ^TS ^5ji?f «n^®P5 «it^ 

«i\C"ra c^5i5i'5?f ^'513^1*1 ^?r =n i 


3.3 

^5fW»T feSffsRs 

(U^fC vf^ -ylisf ftfijl ^fl?;?p I 

1 SJJITS^^S 5^ 2i^m ^ffil fw?Il 

(m 3.2 ) I 

1. C’P'rl^ : fw^ <^f^55S ^1 

c^i«fi^^ fw^T?I ^<JT^3. a^ ?[?[1^ vf)^? 

i ^sjTC'r?? muf #n:^ M'S’^ra^ 

(elastic) CSlWiah, '8 I Ca^flsg 'Q 

“lNTa*ll'«(T^?? (racemose) v£3^'5Tig-af^ (Ebner glands) c^'^d ?ITI1 I 

2 . C?!ff®5T^ (mucous membrane) : 

cs(h^ cn*fisii(:^ i ^t!i c^m- 

^5iT?l (connective tissue) wfsiC^ (lymph 

nodules) silic^ l fw'k 3f<I^ ^fffT?l (stratified 

squamous epithelium) i -q cwfsn af?- 

aefTcft '^05 I ST?! 8-10 

^'5 ^5 'sIn*! ^1 fsr^r-fa^I (lingual papilla) i 

(/■) ^5 c^jT^Tff'o fsFfeftpst" fa^i, 

(/■/) <3 aT»^aRs 'Q ^'Rf’RFsi^ 

fa^l v£l^? (Hi) a»5T^TC?t t^«fTci ^ff'S?I 

<£1^? ^Tc*? «iTC5t$ fa^ I v£ia:sn<i-srf^ 

aicw^ a:® i ?PT?fa?F4 <3 ^ncsfi^ fa^T?r 
aT‘^-aT5"ii:^ ^c?i<pfi^ ^?i?fi (70?i%^f5i^T^x50 

?IT^§PT?SI^) ^T*fSlT?fl ^arsp ^ (taste-buds) 

(fsg 3.3) I >i<^K a^nsfi^ s[af^ fa^m 

^f^gsp cwgcgg m] ftf^n ^[af^^ciTg 1 ’STtfc^w 

?(grT^Tg, 5iia^i <3 gsT^i ^pimu 5f^ c^rfac'® 

Cg5]5^ (supporting cell) « ^T^TW?[ 4 tc^ 5-15f^ ^Pf- 
C^R (taste cell) «?fTC?p l 
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(bipolar) ^8 i C^^<I a»ra^<I C^sk ^?C»f 

C»f^ 2im '5lf^ 

f s ^T^siTwc^i-^Tf^ c^^»ra 
"sr^*! mw I 

I >T‘95i 'Q ^ 

=?T*faT^ (gustatory) 
ai?n*r 

^f^?n I 

Sffe^ ^T^'^TSJJfrSf 5IT® 

’m] 

(nerve impulse) am^ ca*lk^^fer5 

^SfT^fS^ei <3 ^5=T (speech) J??r l ^T?l IT^l ®fT5fT?l 5^^ 

a«iTsik'^ f^fSTi ac=^»r ^IWC^- 

(stimulated) ^iisr CT^fsf 

JTa^ <3 =R5t mt ^Tf5?n tm^ii 

Wf5TT?l I 

3.4 

aTOT’5 5njj[c^^ ac5]^ c^mrcsBi ^si[^ 

(tooth socket) csitj I6f!5 i ac'Si^ af^ wM 

n»6T?:® a?ra^ (incisor), C5*f^ ^1 

(canine), ^5fi:a^<P (premolar) (molar). C5m^ 

SITC5 I 

WC^ C5l ®l?»lf[j 5ITfe ^T51 srm *55. 

C^?lk?k 'Q aWTC^iiV fff?!! ( fss 3.4 ) | 

^^*^^->1511^^51. J3^c^T«fl. (ft^ <3 5f'« fa^^sf 

f51! 3.2. r*r^ ) I l-«rf!3§ f^'TS'^l , 

: 3-®fw ; 5-':?fT;t5ff? ; 6-5f^CTt? . 

7-f^F^T^F4 fH^ ; «rt^^ ^ ; 9-.i)^Rt^ at|% I 



3.3. a'fi:^t'^c^3[ 

^sf I 1 -5fr?^ c^-K, 
2 -’?rffc^’i. 3-irrt^ I 



»rs^<ii 5[Ta 0.5 ’*f' 5 ’? 9 ] 4 

am 95 ©i^q 1 ^tm 5i^«ra uc^o j^T^f^^iTar^ 

?W15l?^R- ^awm-atfH ; ^f^5T aTC«^ 

am 37 ^iM?>i?fm 1 5&amc=(^ «nTc?ic5rTC3ff5T=i 



f&TS 3 . 4 . Jf':’?^ I l-il^fC5f5! : 2-tfSt^ , S-tf^W . 4-Wa5 ; 

. e-^’SsrSfrl I* 

carf^sT, «ii^ a^i5 carf^sj^ a^tm 1 

g^?J (dentine) 1 C^TrlfC^sr ' 

'afFian^^^ (deposit) ^T^TC^ a^T=T ; 

^ir5lT>1?im ^ca^ (haversian system) ^g'5 5^^ >iTa5I 

^T^rf^-aarfcT^ (dentinal tubule) ^rC5 l ?g(f*»iC^ a^?n 

am 5 wm, 20 awT«f ii^? 75 ®r4«i ^^=1; 
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^3? c^sprerTC^-’^^'k ctnf^ "Sf^ ®Rc«nr 

57^sk'5fn's^T^T^$ mv^ I w^M f^iii tf^'^i-9i5??if^ 

(pulp-cavity) C^sk i >£1^ ^^-'sm 

(dental pulp) c^T^Icf C^5fTC^5^-a«1H ^50 ^sn^i i *t^- 

?[^T3; ?ff5sgRi 'siftfr^ ^i^c^T^T^sr i)5pynf?i ^ippf 

#n^Til 9i]i^ : (odontoblast) 5^ 'Q 

»fi< 4Tf *T^Tf^-2JcrTf5f^T^fc!?l 3TW1 ^ng I PrgsjiS?!^ 

C^T5rK®f=l 'fl^N *7^^^ ^’^^i 

?I^T? <3 STT^^ W^l I tfC^^ -£1^ ^1 

^«3^rti^?p JfgOT^C^f >|^^u RfTC^ I C?PR<3 (fl^TTCSlef «?fTC^ sfl ; 

prgiT^ >RrTyif5l ^1 (cementum) 3^ 

ftf?n I f>ic5i«§ic?ra c^tsiic'^s^ ?T^§f?^- 

’SRC^Vf cjf^i ^ I ^ C^TeJTCi^ ^ 'Q 

*f3C^T^c?ra i 

3.5 (mastication) 

5lfec?5^ iB^Tttk ?MT?I f^^l 'Q kl5^ C5T?iT5f ^k?Il ’mWI 

5% 3P?J1 ^?I I ^T^l aT?3|S^f5i^ 

(receptors) ^ifkl (reflex) 5lTOW'«iT'fl 

aK^ I 54C«I^ >|51R1 ^ fFf«f 5fl^-5JT?^ k®^- 

(nerve impulse) 21^1?:^ >T*B7^sig ’^ITfT 
'5iTc>j mi^s ^*831 ^c<iif^ sn« f*TSi k^^a3Tic?r?i aw^ 
sniCTkl, C^51C?[^, dWr^Tffr a^f^ (striated) ca*fi?l 

>i?c^i5W^ Um ci>7?ii»i yinjikn® ?[^?n 5k^ \ 

^Ccl (fl) -^mvi <3 ^31 ^S'o 

<3 m\ fa«^ 5^1 ^T<3?lT?I 5fSIT*I8^?l«f 'Q af?l'«TFP 

, (b) srr^ >ffe f3if»r?ii ‘m, (m^ o Hfsisi ^'Q?im kte© 
3gk*^l 5?f, (c) 5IT51T^ ^T?ITf515T «IT^»fi?I kf«f?n fflR 
^c?r {d) <3 '*^iTOT?r 

^<3?IT?r ^5fI«fS?Rei 'Q kf*®^ aT5^?IC>i?l af^^^ 

k?IT?l ^C5^ I 





4.1 (locations of salivary glands) 

5IT5ITaf^ >1T^ 

« f5?C5?[ c5reTCc^?r vA^^i^nsi ^h, 

C'»f»fi?f >1151CR « C6T?1K^5 fo'$^ fifc^ v£l=^ >n^5IITijf®^cTra 

( 3^5IIT?l§nf^ ) at? ^SfT9f?P 



fB3j4.i. I i-'njT#® 5f!%, 2-n]t#cM ^T'tf^t; 

3-3Tf5T3nTSTt®?m<I 5}f^ ; . 5-3lt55r5Jt®!ftf[ 

5tf? ; 6--m^f^''eTrtM^ , 7-f5!^ I 

(mucous membrane) f5?CI5 41^ CSfT^ 5iT^f«!<7(WTe^ af? I 

<3 5 fT^?n 7 S}f^^fffT^ at? 

at? ^us a«iT 5 fi ^Tt>!?n <3 fe<j 

mm mnfi ^t^c9 (tsa 4.i) 1 



26 ’fk’fRs ^ 

4.2 (histology of salivary 

glands) 

ffiTSfTsf^ c^T9fw^ siwi ?r>r^^cr?PT?fi <iik 
(alveoli) f e ^5 2f«ncft5 (duct) I i4l^ geiisfltltsi 

fsifof?!) ^r.'Sl af^^l ^5! iTTcfte^ 1 <3 

asrrsft^fsr »fT'»(Ta»iNni f^^ig i 

af'?^ «t5T*Nr?^ ^ (racemose) af»«r ^ i 

Rfk =a wfr«^<^«n;fsr csji^r# c^itstt^i^ ^ 

( ?Ki 4.2 ) I M?Iill 3IIBI]"5^Ti?I 

f'^lfsrc^ 9fTC^ ; 

"TT^rf^*!^, (spindle-shaped) ^ (star-shaped) 

C^PT, myoepithelial cell) 

j^^c^ksht' 

sriffii sf^trsftc^ 5?r i 

(alveolus) 5^ 21^ : (a) ?pn:4W 

(serous cell) : ^?[TC*!^I 3^T^C^‘?ITWW ^ 'Q 'SI^ (opaque) *fT^ 
(granules) «IT^1?I C^^jfsTW CTRl«J*f (dark) ; 2R?S^ »fRl 
(membrane-bound) sfC^tT 

iS?tolTC!^51 91TC^ 1 C«TT«IT^ 

oa^? c^:^ *(iWTi?*ra ^ 

^ wTcT c*f^i m I 

(b) c«r«siK^Pi (mucous cell); *fH]^ 

'Q (translucent) C¥l^T^«n 
nic^^ 51^ ^ gsi^c=n f=i^f^?rr>!f^ “Wtic*! 

^till «fTi:^ I COTIC^R^fsf 5rt4«f (lighter) i£l?j? 

(2S1^ (mucin) | <i>ic<p[^^fffr ijq^rT^si ^*1 \ 

5lT5liaf^?l C^PT^^^fa! : (0 C^fff 9ff^ im- 

c^r^ (serous alveolus), (ii) CfnTIC^PTC^ C«f«riC^P^ 

(mucous alveolus), (Hi) fsia (mixed 

alveolus) i fe c^1?r M?riii 5iTf?r csmc^r^ vs^? 

^ OT^OT 'fl^aic^ «is(5S]^5Ti:;5 >iTf?r sira^ 
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<I>1C¥T^ ( demilune cell) «iic^ i 

’n:^ i 

3ITJ3^ aff C?R5r 5 >r 5 rf»Sf (serous 

gland) I 5FT^cg?i <3 >!T^cr?^?fr5| Sff^ fsfsr af'RT (mixed 

gland)—<3 Jf^-a^nsi f^iSf 

^ c¥f9in:^^. Ub c^t^?p 

^’^R'Q 5J5^=T« 5|l?r I 

sfT«fk c^sr cuim^T^c^ csr'sn-gf^^ir 

(mucous gland) i 

a«fTcfi^f5f?I ^TS 3TS15IT3 (cubi¬ 
cal) C^T^'Q (myoepi¬ 
thelial cell) I a«rT5ft^f5i^ ^ttcs >w5f[a 

(columnar) (:<m aK^ jfrli^^ramc^r 

^5 ^ 'sr^fer?! 31^ ‘SIT^Caqf^cTTt' I 

4.3 (composition of saliva) 

Shell J(T 5 (viscous), W.^] 51^ (dilute) 

>injHl a*r51 (neutral) ^ •^m^ff ^>1 i 

?5ifa^ snsiT^ ^«i <3 ^arsfR i 

: 1-1.5 (specific gravity) : 1.002-1.010 ; 

fn-ilts (pH): 5.8-7.1 ; ^5t t 99.4% ; <lwt<: 0.6%,; 'Sft^ : 0.2% ; 
: 0,4% I 

SfTelT?! cl^«T^feI^ SfCJJi C>hf©?irsi. a^Tf>lSR. WSrf>l?fm, 

5hT5R:^yf?iT5i <3 «nr?n- 

^T?in:5i§ I c>nf^m <3 ^^iTg^csi ^sn^w 

>0 I cyiTfe?iT3f <3 (concentration) 

W5i ; aijTf>i?ir:5Ri 5115551 5 ^ 1 ^ 1 

Shell?! tm ^aiffM^fsig sicih cawi (mucin), vflsiwi^^. 'shTsir^ 
55hif3p5, <3 55ni?>i^ t cmn caif^ <3 

f?i5k^afsphm?ii^cM fueic?! 5if^ ; aj^fte siien?r =ii^, 

^ 5 ^?^ 5!TShSff^ ehefra gWH 5§am=T I CaSTR af^WTCet 
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<3 ^ 

>Tmn^f^5rr?i « ^fr^ifsr^^Tcei^j ^T»fT^ 

>ITS^ 1.5 : 3.4 : 13.4 I 

^sTi^rtsigfsfil siCifl C*5^>lT?l-ni^T^ (amylase) 

(piyalin) a«JT=T I ^51 5IT^, ^=1511^5? « ^lieJlTf ?!:«(*§ 

^??WTC«I «ITC^, -^>^5 gjIelTU iqfcJCoi^ 

5C5r I <51^ ■'if^siTCq (maltase), STT^siTSfr^ (lysozyme) 
^4T^=TT»f«P (kallikrein) stt^ ?lf^T5'-a>n?l^ 

{vasodilator) v£3^i^T^iI<3 sfMRf i 

4.4 ?Tt^t^ f^»?rl (functions of saliva) 

1. 5IT5fn ^Tn^n^- 

'5ni3ii^C5i^ ^15 ( (?g^5^T5 ). sf^'o ‘5'ifsr- 

: (a) I (6) 3*^ 

(neutral) ^ 3to»f- ^mTf5jC=I? f^flT?f (opti¬ 
mum) 6 7 I 

^?nfcR?:^ f=irs55?i ^<jiii c*f?i i '«i4«ii to 

(bolus) ^5f3^'s?r C4sc^ 

3^^ ^T^T<1 xf^ Msf^ $7?fTf5fCSl^ fdK^ I «(T5fI 

;^fsi?ll f^l CX'^dCSf X*^< ??! =11, 

-W55fi?i 5?i I {c) 3T5k3?i 

CXgCelTi^ 3f?I3T^ 3TC^ =11, CX^^H ^FriC^ fx^ 

C^T^aito CXg^^TC'^!! ^^>>1 =ll f'fC^ ^?lTfeT=l 

xctll 3OT ^f?I?jl xf'B^ 3f?I3F? mU =11 I 

^T?n?clC=I?l 3*^4 7^5 3«11C5I S^cftu >^Ti:5 (soluble starch) 3f5«l^ 
?^?n x*^«f ^ ^ I 3C?f ^T?iTfo*r^=r?r fe?n?i 

(hydrolysis) wm ^»fS ^ C^^=l 

nf^^ncx ‘feifti^ c^5#i=f’ =iisr^ ^ «i?^^xiT^TfT^, ^xn- 
'Q trlXlT^I^lT^® 3f3«l^ ^ ‘ 

-> tn^ *> ‘iif^c<!i -*■ 

"-t 

C®fl^’+ 4 5!C‘^f5r 

5^cft?i «iif!iC8fT?:’5^?ti:=i^ 5^«i 'sin;?iTf^sr to 
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>8 ^ ^ I <3 ^T?jm 

5^«i ^TC?nf®=T fer ilcsg c^H'Q =n i c^sirftsT’ 

SITSRS WTOTI^lf^W 'SHerf^ $T?lTfs!il 

sn 1 

2. SR^ fgRT (solvent action): cTMTir ^ai 

5?r; 5FC5! (a) 5^*1 fa^R =?mc?J5TC^ (taste cell) C'^tf5?n 

WTSTR, (b) «ITWI!l 5^«R ^5I5T^ iJSlWT^^^fer 

?5i?»r?n 5iT'Q?n?r (c) o fi^i >}^5fi 

«iT=^m ^vn ^1 ^ (d) #T^, ?a?^i <3 

^?n ^?i '8 ^fT^c»i^, c^R a^f’® ^ 

'51'^^ ^c«i afN]<p ^ ^siwi gc^<i «r^gi «ik^— 

C^H<3 CUTEST 5JraT^3«l ^^Sicsr ?f?n ^Tf^?II ^ I 

3. faf^5i^prr*R (lubrication) : ffjTSIR CSf^I ’^{TWR 

f5if»i?ii ’*iT'f]c^ ^zm fi5^c^ '8 fqfec® ^?r 1 

4. ff?IT (bacteriolytic action): er%>lTWT^CTg 

tsP?n?i *i?}i^T^C8ii^'^iii, ^c?i^ 

^1 a 9ijc^ I siTciR 

'srar^rf^ C^Ksf ®r‘hT<3^ f^?lj 

cai^l, dental caries) ^ aBI I 

5. iRnsR (excretion) : ^Ifa^R =#1 a*fT«f (waste products)- 

51151151 f=l?33^ ^«n ^1I?>1^. sni^PC^itsf (sulfur 

compounds), am <3 >fl>lT§ C^^T, =THTa?FR '& 

'«in5i^T505 ^n^aTJ, caTf5i>G <3 s^ciPo'as 1 

6 sfePTTsrr (water balance) ^8 : (TO" '^5fT®R «lf]§C5f 

5lT«lT^«l ^?3R1 f^^l, 515lf?15r (pharynx) a^f'53l ^SffsRs 

(mucous membrane) >5a%l «fC5i ^ 7\^ 5^TCS(<i siR^foi 
(receptors) 'f^rc^r.s? siT^wfil 

(nerve impulses) ai^ 1 '^^1^ ^ ^5r aR ^f^?Il 

afcWTsii “sx^saf^^ ^] ^ 1 

7 . aanw (vasodilatation): ©ll^faf? 

af?RK*i ^ntp^={ fa?ii 3 ^ 5 ^^ caif^i? iiirfe^T^sr 
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(bradykinin) i C»r:^ 

£f«fs f*f?n ?if>j*BT5i=i ^T?i I 

8 . ^sr*5f« : sfisua w=ii 

(pH) IX-^^ ^TfT^Tf5 I 
"im 55?f, sirsnii 

?' 8 fii 5?i I mm c^fcsr 5 ^ 1 :^ 

5^1^^ ^?ll ffirai?J ^Tf>i?n ^ 1 

4 5 fS[?fSf*1 (regulation of saliva secretion) 

(stimulus) ^] silf^cst 5I1^<I gnu 

25% an 70% >iK5IIP3f^5in aff 'SI^Wt<»I 

ai^ ^kus ^ I cTT^i’^ei snan 

CTT^ ffiTsin aT?i 65% ah an 30% 

^n^in^jf^sin ah ^ i ^ ^rhn 

(alveolus) (serous cell)«c«{9rTC^n 'Q C?Emi 

^?r«l ^; aCThiJT?!, 'Q ^si'Q C^ST^^?I c^n^hf 

OTif^Tti, ^Tii?rr5T^ <3 ^?mT?iTC5T& ^rn^ 

a«rT^h (?m ^?i 1 

hshih^ ^vn^fsi ^^asrrei mm ahsn«i (filtration), 
^Ta=T (diffusion) C^ (physical) a^h?;^ ^ 

fflT^nah^ C<pn'^[hRt ^ (active secretion) : 

(0 ffTTSPah?! C^n^h aham (filtering membrane) 

31^ 5na^i <3 ^fniW^ ^n, wnni^ >fT^c^Taiw3i, 

c?fi5^5i73i 'Q vfl^? 3iT^^n5=Th?ii cwfa?i] 

?[J7'^<ieT^i^‘t (?pn ^h?ii^ 3ji:^ 5?i; (//) >rc?i 

c^n^hf?! '5if^w*i-a^®i, '®Ta 'Q ^<sapR ^ic^, 

WT^ll ^h?ll ^ v£3^n h^ (electrical poten¬ 

tial) ah^?^^ 5?r; (»’0 fflTo^n aSThUTSi ^sn^ni^g ai^ (concentra¬ 
tion) ; (»v) cusn^r ^nifeR ?ic® stt^ ; 

(v) «f3Rh ^55Ta 5fT5iTah^ a®[T5flc^ wcei^ ^a ^rca'*^ 

'5if^gi7«n-ca^ (osmotic pressure) cfi^R ^SRn 

^ ^ af?ls§[® 5^?fl ®!T5in 'SIPTI > 1 S^ =!« I 



fK3l4.3. s#; iSJinitfil; 3-W 

rJI?'85t5I m ; 4-C5f7If3 C’KlfJim JJT# ; 5-«^^ Kt^atft ; 6-«lf^flS!l-dlC-»fr?lt3! 5# ; 
Mple®; 8-IIt^ltf®^?!t? ; 9.Jlt^f?rv«yl^ ; JffiltTltSI 5it^5|f^ ; ll-W 

Jirt; i2-^?fft^i'8; ; 14-nspii ?wf3FtTi 

^"^51 '8 T[«rf3K?I « «lf8® C?«lt? I 





»TT?n 
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(sympathetic) <3 (parasympathetic) 

wi (f50 4.3) I iiT^ca^ ^rreira 

(lateral sympathetic chain) yiT^Tt^iTSf (superior 

cervical ganglion) (postganglionic) 

?iTs ^5iii 5fT5iTaf^^fsi?:« h^m I ^- 

(medulla oblongata) 

Sl^si fvT?Il ?a?Il ■Q?^^ 51T«af^C^ (otic ganglion) C«I^ 

c>mT^ ^^T5i5ic^w1 

ah^^ ; 'Sim (pons) 

=TT^^^fo? ^1^51 511^ >e »fT^l ^if^l 

^snrkoiTf?! sTT'®af^^ ^ =n^af'5- 

^ ) <3 >lT?ff5l?^?I]5r SHeH- 

af^c^ m I 

acsi^p sfiffnaf^?! a?^ ^us 

refill 5iMl ^H— «!TcJT?I i^5| 'Q om 

<jnf^C5i<3 ^ ; sseejk sitcjt^ ^*1 

^ ^fe?u c^c^c^=i ^^i^ 3T50 fffMTa??^ sn«- 

^psfl’l^p (secretory) 's^^w fpraTflCsr^l I '^<ll>1'5ir<»t! 

gcf f=Ts:^^ 

551 i)^? 5iMTaf^<i ?i^5‘^f5i a^iif^r's (dilated) 

f^twi siTefTafeo (4.4 a^tsp g^t); srisn'sis^^ 

m«l I 

5iT^^^fc?l5|' ^'*fia^T51 ah^ cJT6TW?iei 

5?f =1), =51«I5 >n35^1iPff®^5fT5l ah >IT^ (viscous) 
<3 ^aFfTw pfTcii ah^n;«i 55i: 

C5^^ ah?i ^iT^^^farc^is awycjv^ ^?cerT^a^ 

(trophic fibres) ^?«i5ii 5ic=l ^?raif5Coi^ I =1]^ 

awi c^f'^n 5iT5f i 

^iT?f5f zs^ sjc^, yisic^ffl 'Q a<imc^»fl 

vii^phc^ ejTffnah^ 'sin^hc^ ah^i 

yi?i:^T55i 3?i a>iR«i ffrT5i7^?j«tc^ a'srh^ ?roi i 
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C^T^^^fsfC^ (alveoli) (myoepithelial 

cells) >1^C^]5^1 «lf^?ll ^isn 2f«ITfffte^ fsTS^ ^ I 

«IT5ra '5IT?fC^^ % WIK] ??I I nr^sT® 

c*r«iT^?rK5^ c?r 

f35?n?l (reflex action) 

f^^ija^TT^ (nerve impulse) sriofnaf^C^ C'^^T?!, 

^ I 5 rT©!T^ 5 «l 5 ^^F 5 

«i®n>lf51?icaw (unconditioned) af^^^ ffSH 
^1 r.51T®sfNl ^T^RT ^»n CT fflTSTTO®! ^?1 
(conditioned) af^ 5p5f ; 

5^^ I 


jTTireft 4.1. a^s^ i 








c^t^ 






ff*R 




^'?5rrCt JTf^ 




'S"If 









5.1 (anatomy of oesophagus) 

aPFTIs^ ^rsif^Sf^r (pharynx) 

’SPRIcfl <3 f-sT^ %1 (thorax) 'srf^sgs^T 

5pnt^ (diaphragm) (^ ?pf^ ^C!r aw»r ^C?r 

5?r I 5 iT>f 5 iT 5 fi am 25 jfM =T 5 t 1 

ar^eft, a^' 5 ?i ^ 1 ^?T?f 

>sT>j=rr 5 f^ fawc^r 1 sn^RTsfi arro 

ar^sft ^ to i 

5.2 (historogy of oesophagus) 

sfT>f^cfl^ ^[Kz f*fc^ 5m?^ su a^a^ 

3 #^ arc^ (fsa 5.i ) 1 

1. (connective tissue layer) : sn^RTcfl- 

arca^ Ji^rca'^i 3 ?[ ^if^'SeiTw ^«rm aft® 1 

2 . caa^*®5 (muscle coat) : a^®f 9^ 

m^o 5^ s?i^ caa^ ft?fj aft® : (/) 9 ^c?p ca»fl®^^ 

aPRTcfft 5i^5rfw®K^ ^iT'wrss arc^ i srpRiei^^t asi?iT\Ca 

caalsat^ >ic^a (striated) ca*fi®^i:® aft®, ftc5^ ftc^ 

gmas afg^ gi TOa (unstriated) ca*fh5^ 

grf^c® ca^®Tca croif ca“ft®^^ i (//) aiasiTffffg 
c»mTc*( sacgs TOa caal®^ sitjht# Mg?ii 

fg^ig «Jircgy i sgcgsg ^®^^foT ^T«®^a isrftcT wtoj 

(nerve plexus) ^'^siTsr ; ^ caat^ta a'BTolsr (movement) 

ftraa^i I f®®i:gg ^^msrg sggjft 2fT3i=rmfi 'Q ai^^'k 3i^i?iT9i»5C5i 
'sica^Tf® 'Q caaksiif (sphincter) 

^cg I 
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3. (submucous coat) : ^TSf^n 

91?^ gc?l <3 c^f>f<PNT:5?I (lymph vessels) 

^TgT, SIT'S'^ISJ, ai3^sriaft-5ff^ (oesophageal gland) 

«(ic^ I c»!C^T^ ah^f5i?[ acfTsfi ^*ffsr^ fjvdt sn^f- 

siTcffg I (muscu- 

laris mucosae) fsi?II«l l 

4. ^!5rf«5r^ (mucous membrane) : vfl^ 

=1151^ 4^31T=l I ^5lf9I4S 

f^vpt?! ^iTf<f'G5n?r ^C^T?I 41 4T^ (matrix) C5lT9f^5ii C4S14, 

C^TSfJZ^^ <3 ^4^ aWsiTSjl4 C«14T?C»I « 

»IT'4Tf4f»(^ af^ «IT^4s ; af^4 CSl^n (mucus) ^rifi4^C^ 

4-?4?Il ^T5I4 aC4*lC^ 45^4 I ?44C44 ftfC^ ^f^45 f4JPl4 
*f^T^T4 ^1444* ^e^l?f (stratified squamous epithelium) 
^TC^I4 44«1 C45TSIffl!^4 g4^?51C^ ^I4T^ 

511C9T sTi I 

5.3 (deglutition) 

5f4^ ^14 9[5[T4g^4^ C^^f?l ^5114^ 4^41 ^4. '5fl4CS4 m4 
^51 CW4lsi ill «ITi^l ?g!4T4 (reflex action) ?IT41W 

?[4 I 

6?4^ 'Q ’4T'fl f®’^4 5IT?in:ffiT^T^|^ C^»f(4 C^B5T4k 

>l<l3Tc}i:=l 9T5lt4Cef4 (pharynx) Caf4^ ^4 I *i|^C4 ^Pfl ^fflf45r, 
C^ffl ^1^, 'Q §^f>lC5|4 f4I^4 >T^"4C*f wf>IC5f 

C>f«ITspP14 ar^^P^fsi (receptors) 'snu^mi *4??^ (stimulated) 

^ ifl4^ Ol^fsi sfl^ f4^a4T5 (nerve impulse) jfg:i 
<3 ^C41?^ siTC^4 (afferent) 3nf541 

(medulla oblongata) sf«n4S454«l C^S (deglutition centre) C‘*ltfT4 i 
^ C45aEr ^1T^14 ?4^4a4T5 'Q 4Ttf»f ^C4lfc^ 4IC^4 4f!??[''4 
(efferent) ta ?plf444, 5T5if45r <3 ’944i::34 (larynx) 

<£14!; '1*151 45C4Tf^4S 4f5sf'4 4rf?[41 awicffe^ 




fs:? 3.1. I ; 2-«f<(S^?lf^? «3 ; 3-C’(%S ; 

4-c^if^5ii mi 5-«rai> ®m3F m; .* 8-a?p4t?; 

9-?sf^3 ; i0-5nrt5ift i 
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I fMT?i ca^fh:'® 

^T«nc^ c^swi p aiyisn^*!?! to sr^5ii 
sri?i, c^T3j5i ac^f^c^ m ?[^ 

( fi 5 ii 5.2 ), ^^?IC1R[ 3 ^n^^TR=T <& *51>f?lf (glottis) s^^?i] 


ac^*ia«i 1% *^1=1 

^iT?:^, 1^ ‘9T5i<i?:f^ 
ffmi «(Ttn 0.5 cJTc^c'sa 
'Q 

ai3^T5fi5 a«[3}Kc>»ra m 
3|T5 0.5-1 CTC^i:'Q^ 

f«ita 5 ^?)] aw- 

siTsfte^ at;^«i ^to c*f?i i 
apjsiToft^ m 
^1?^ (perista¬ 
lsis) 5]^ 5flf5l5i] 

•S^K ^T*fK^ CTC^'S 30-40 



fsii 5.2. ‘Stsrf'is^-'i'i l-5lt>IJl|2tt; 2-’qt^^ai ; 
3-‘^t^f^ ; 4-'4t'ijf^'a : 5-^Ti3; 

6'fsi5=r, ^-’^^-\^\^ I 


^?5in ?iTii I ^£1^?;^ ^Ttfi ai^i^irsit 'S 

51?OTa^r,5I dlto ca«fl^5f?lf!^ (sphincter) Wta 

^1 ?n^c® c'tw I 





6.1 (anatomy of stomach) 

(diaphragm) fsTCS, ^?dr»rC?^ 

^rsiffri:^ <3 fsicsa 1 

tm, 9(foi?i ^ 1 

'STCT^l J-iSl^ 1 

^^1 (greater curva¬ 
ture) <S^{ 

WS\ (lesser curva¬ 
ture) TO (fsa 6J)| 
cnWikjim 

fw?ii 'sn^ 

sm:^ -nr^p^sfl^ 

^ 

'STTsT^l 

>IR?R ffcTfll 5fTC^ 'QW'^R 

(greater omentum) : SfPRTsfi (oesophagus) <3 

(cardiac) »[*« <i 

a^cft?l (duodenum) yf?C?im^5jC^ (pvloric) to ; 

(unstriated) <J5??I|] 

^?i?i ii^? mm'si 

(cardiac sphincter) <3 ^fe«Tt??5P (pyloric 

sphincter) ^5l 1 «iTf<TO C^fi4^ ^ 

fTO I aps f?WI (horizontal) 



6.1. ’ttro) I l-^raiii, 2-CstJ>'; 3-f5<a^ A^. . 
4-5(5%. 5-<Tf^f%^ ; e-’d^crff^^ 

^•■t. 7-^-:?5<i Al^^\ , 8-5i';-\% . 

9-5jpi5rf^ \ 




A B 


CW; ; 3-^)mfll^5I C^1«i; 4-W^|5^ C?t^ ; ; 

6-'«?i(j^sN ^isl I 7-55gf5Fta , 9-OTt’i 9111 
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(fundus) ^ I 

<3 ^m(Ji « m^- 

csnf^Rs ^ I ^I'sm « af^Ggnt?!^ 

ai^fk ^T^f C*r^ (body) ^ ?[?f I 

^.2 (histology of stomach) 

ar^efNi 'aiT^^ft^epp^iks? 1 awft- 

a^’RT >if 3 ^ s?i^? 5 rt=iw^a (f^a 6.2) 1 

1. c’Tiipr (serous coat): >RTca^i <a^ saf$ 

c^iT^i^srrif ^£i^K cafac^f^rnTCtiii ^ t c»fwr^ 
f=v#a p <jrT?PT?i aTs^^cflir 51 ^ 15^1 ^Ta <jrTf^'© 

2. ca*r®l*^^ (muscle coat) : saf^ 

aaR'S? f^=T ga^ ai W.m (unstriated) ca*fk^ I 

arf^^aa gac^? ai^^'k ^f^jaaiaa ^arsifama, ^icaia 

gaw ^aiai aias^sfia faaa fafaai f^^aa 'sica'^PT^^ 

sac^ ^s^a aa^^ra 5^m«i i^^a^^Tca (oblique) 

ta^ siTC^ I c*T?:aT^ gac^a ^^a aa^^ aaiaa ar^sita 

^rfa^ ^aiT^ area 1 crar^a <3 ^^lasrca ca^f^a^ 

ga^aa aias^a afsiJ^^c^^TS (peristalsis) <3 ^jrai w5i=i a0Ta ; 
v£l^ ga^ 5 ^^ ^irai^lW ^^^TCSja (nerve plexus) 

ti?5r gaasacaa ca*fl®^^feca5 f^raaa a^ca 1 ^gmea >ff^ ca»fi- 

ga?p?ij^ ^91?^ ai^^fa^ caala^m (sphincter) ^ asca 1 

» 

3. ^asi«rf' 51 ^ ^a (submucous coat) : 'Sfiifa'Q^na CaTsfasffTRT 

gaff's aiar^ « 5if>(a^aKaa (lymph vessels) wm w 
'5n?nfoR-fa^ (non-myelinated) ^T5f a^tlH I C*fCaTS 

^a'st gcaa faj^^«fi(muscularis mucosae) <3 ah^fcfJTF 
fa?ii«i aRia t^ia? ^fsras fat^ ai^^^eia (receptors) c'^lgcaa 
sn^sfKeia OT^fTcara area i “^c^iTfaas sea 

I 
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4. CiSrf'ar?^ (mucous membrane) : f^- 

“^ck f9ri[Ti:i5 I ^ Jf'STcR 

^c<r I ^5}m OT9 j^t?i 5tf^ i^fsr ^ ^^]I5 s^^n^r?! 

(gastric glands) acfTsfl fasi I 

5f (columnar) 

C^ ?«??II I CSIWI 

l?T?^?Il I 

af?^ 31^ p 'Q ’IC^ 

ac^' (gastric pit) ^lfa?fl ‘^nus I art' 

af^ aarsfi 5?i a'^f^ ^*ii5* 5?i i 

'si^ac^c'f aff‘5?5T^ ^tc 5 (iss 6.3) i 

(cardiac) caiUTaf^ <3 »TT«{ip '51I^^^Taf^‘0[t5!5 

ai^a aiSH'o^ i]^>iTf5 (paio cstaic^pm 

(mucous cell') f«r^f^'l3t^ (basement ineir.brane) 

ay^s?^ w.^ ! <3 aics 

gsT^i^ Jiry^ri;^ ^T^t^rs’*r cstaic^T^ 

^?i^y§ c‘^‘a;y>fc=irc5?si-'^a^r# i nitc^rsncwi 

af^^fsr vs i 

af^tlT^?! aic§ tfrsfI5fl<t 'Q ^spTT^TW (flask¬ 
shaped) fsf-c^r«r (G cell) cifai ?iT?r i ^ 

55 ‘»jc4^ ^c-WT^ g:^ <3 '5iy=i?ff5i'vs «rmc?r5 

yjT^Tf^J^ (microvillus) aTC^ I f^-c^m acf aipjl^ gC#T 
^a ^c?[ I of^ (body) vQ ay^^fcr 

^af^, >1^^ >3 ST? 1 yafsrysjeRr 5 ti?:q c?taic^, 

f53 6.3. <5i?Pr) 1 A-<Pt'atw^ 5tf« ; 

^“.:»r<f 5f1%. , 2-511^? c?f^':<rt^ i 

5-cm C^?! ' 
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cw 'O W'sn ^in i j«r®5iic5^ 

3®T^RI ; '^ST^CT^r JTT^C^rai®?^ (lighter) 

f35?II>lf$ JU^CdT^diE^t?! C¥I«IIW?I 5^?ll 

I 5IT irlsF 5^1? <1 

fs?^g5ffp} C^riefT^ra >8 ^5IT?f f^TC^ 

^frSCT ^ Jf'ST^Pl^ '6 SfT?! 

p mm f=T^ ^5iT=i I ^traiw^m z?^m 

C9TT^m^ ^1 ^5^^I ?I^C?|S?| iqTill ^**r?l 

^8!^ 5?I ; ^1 ^fl^Plfsj^ O C^TTSiFJSH f=J^?^flT>l, 

ynlctolWC?! 3IT^dT^^felIl, 9I5|f9r-WTeT <3 ^’SPI 2fqiT5f5?l 
a^irfsi^T^fsi^ 5iTtc^if^5jT^ cif^i ?nn i c^ptc^ 

^ ‘^'8 5lT^Cgflf^5fT^ «i[]^|?l (striated) I 

•^n?lTra^T^ C^]m 5fg]-^fl5^ v<15i^T^5lf6 «1TC^ I 

af^^KS >i?5}a ^T^TC'f? C^RU^Sl?! 

#Tc^ a«ti5fl f^tfii 'siTf>i?ji ah?f 

I 

8 ^n]^lC?|:JTSf C^T^^fsf 8 ^ifel- 

^C<I 1 5PT\ST>T 8 cif5 miJ 

^nsTlfiN 8 (epithelial) 

aT<i >t3i]^3T^^Tc^ ?rTc^ ^is^rc'f^ 

W,% vflt 5^1 I 

C^R^fsf 5PC«7 ^ ‘^?I1 ^ I 

5?l'8TC>i^ '^l^s^'l-af^^lfo!^ 8’a<iRT?C«f % 

vfl=^? 9rTgji?cia ^ '^iT?nai^M c^r c^f^i ^ i af^ ?i*o^9T 

^ cifm?:^ 8 ^si ji?^?i nimc^isr c^ 

I af^ w c*fgmg “^iHrciii^s! c^ yr^’^niir ^sr; ta^n?T 

astTST'SS CW afTC^ i 

6.3 ^^t'ift*^ (composition of gastric juice) 
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^ (gastric juice) an$l# “^flwf, ^ <3 ®I^ 

(dilute) ^sfh? m I 

1-1.5 '®^ (specific gravity): 1.002- 

1.005; (pH): 0.9-1.3; 99.4%; 0.6%; 

^141: 0.17% ; : 0.5-0.6% ; : 0.4% i 

>0 a^rfawTCsi^ i 

aiT?iTCif^T5i '5fnf>i^ 

9>i?k a«iH I »]^i 

af^isnej af^ fsito 40 ^h<3 ; 

a^ >i3ic?i af^ 165 

^?f I ^^c§CTf<i^ ^nT>T^ atjT^^s 51 '5i^t?i «i3^? 
caif^^l?! Jiff'S C^lk^T?! 'SIT^PK?! ««fi?:^ 1 

CSJSri (mucus) <3 ^«(1 I 

ai^ffit-af^^ c^EWTC^ c»E}^ ^f?}^ 

(surface layer) C!Ef5nc^T^ C!E|SIH ^5i=TTiI giaf 

<3 I csm?[ caifc^T '3 1 

v£j51®n^5l^?l 3IW1 caa:f5i=l, (rennin), 

^aT»n=I (Castle’s intrinsic 
factor) csisn-carf^s? (mucoprotein) I caa;^5T, 

« cwml^^^ Caif^^-ai^lRiT# (proteolytic) 5r%a'^ 

5f^aT?|5^T?l! (lipolytic) ilsii^ltsT «IP»l^‘tei ^aT*fT=T 

1 5iTtc>iT^T^5] 

4nc%i^cs^^ (hydrolyzed) ao i (:aa,1>i=i <3 

M=tst caa:f^ ^ caa:fyR?TT?:i^si a 

ca]-f?if=R 5?F 43^“ ai^^sik 

^rf>R?5^ >i?»a^ i^5if=^W5:^?n >fim va^ii^^csi af^«ro ?^?i i 

aT^ste f^=ia^ caa:f>i^57Trw=i caa:^^^?! I caa;fjR 11« 

caa:f>i5r m 3#^ caa:f>R ^^a^ ^ 1 sir^aif 

aT^5it-^c>(t 'fl^N 
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<?PR<3 f^=n, 5if^4s wTsn =nl i 

5rr^CT=fl i 

6.4 ^RTl (functions of gastric juice) 

c‘^*f;f^, f^rksi <3 c^enf^c®?^ fgf?iT?i carto?! af^ar^s i 

(a) caa;^5RSf^ fa^n: c^ ^f?p5 Mbfw 

^T^cgTc^ntir^ a^ic^ sm- 

W?i^ jjfffif caa:f>ic5T a??i«r® ^ ; 'srgtnsff af^icsK^r caa:f>w 
f5ita?'8 caa:f>fC5rn:®fwa ^i^?n caa^f^fsi 

ao I ^ 'srgtisff a??oc“f (i.0-3.2 ) caa:f>f=r caifk^R?! 
wsifeR carf^'Q^i <3 caa^c^H ^ftPFr?»f 

cspca a«?fC5i 'sinf^c^^r feni?! caif^ ^iTf>i®-csn^Tca7to 

5?r caa,1>ic=j^ ^Tai 5^?n ^s ^ 

caa^c^Tw ^Tf^?ii ac® i c^ caa:$i^® f^Fso^sf^nmifsTST, 
i^feof>R, fta^c^iR a^^ ^?rT?jiT?6^ ^T^rr^csfi 
^ff5J C5ff8f'Qf=R ^ f5I^f>TC=T^ 

^^f!5 ^JTC^snrfl^^ ai ^ifj^il 

^jno^csTi ^1 or^^a caa^T^ caa^i^icsra fa'?n?f 
a?5fWif}^ I ^T^i caa^fjR ^<e=? (coagulation) «ii^f?r 1 

(b) fwfsTcsnr f??tT: f^rfsp?! cai-M=r=T ar^^sfl^ «nfyrai 

^OTjPif?R5 'snrfjiDs^ a®TC4 ?^?ii >ff§f?i M^rst ^ta^ 

^ I ai^efi?! af?ic^a (fa-ists 4-4.5) 5^3 caif^ 

«iiT^^iT5iTTf^ ^untc^n ^rfjic^ caa;^^ 

W5if^f»3^ ^f?mi wsfmai arnoc^s^^ -a^? wc5|?i carf^ 
^^a^ I aMK^f^R ^iTcifsTum >ife f3if9i?n 

^41 aiNTC^J^^ ai 5T=na ^ri^rw (preci¬ 
pitated) ^ ^ 5W3 ^=mf aT5?p^c® 

^snRi carf^jq-ai^ifl >iwii af^ai^s ^ i 

5P4T?f wc5f?i carf^f^ caif^'GOTS ^ST<3fs?fa^ !['8ifT?t 

I ^Gi?i ai^s^sfte^ fgT=i=T aifefo 
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C^i^T C»fC^ C^ZH T^fsTCSJ^ 

Cn'^:T5=iiT '5I^IT«1?I-?IOT5 ^TtC5llft‘^:f>1?:=r^ (?:pf>(iT m^]- 

C^T>I?:=? 5*^ ?5I I 

(c) CSf^irf^SSRSf? Tf?rr : C^aTTf^CTi^ =TT5T?P CaTffjSTC^ 

f^l ^tiFi^r ??|?ii gj^t^Tw <3 5p;;fc^Tcw af^«ro ^ i 

«(TC®f^<I >1??^ f^fa^ ^T?lTf5f=?C^ fsita ^c?l ; 

(bolus) c^z^ 5rmT?r 

3. 5F5I# ifT 5«iT^a?r:«r% ^ 

^i aR5 ^>iTc? I arfisiT®! 

>ii5iT=T), ^"ta afacaca ^5Ta >ifa^5i ^ir^Tao ^rsTasn 

=Ti^ ; ^[?i ^1®] ?pn^ ai (;^5[- 

a'fiwa aTaaias i 

4 f®$if5r^f4i2 J:“iw‘r : jp)f>r5f:-4fn"^ 

(Castle’s intrinsic factor) qisi^ Ca«n-CaTf^s(!^ 
(mucoprotein) mW4 U^., '5|<p >1??^ f^lfsi?!! C^ C^^T 

asca ^[![i >Ti4^s ^HTssricaa c^Rfaf^'ta casR'S 

(earner) caif^c^ra y\h^ ?a, j ^kz^ >iT5rai ^km 

![^c^ ki caFj«i (absorption) =?ca i -nrfir^fwr 

^Jifsrfsiirr ^^isjas sit^t^^p gik^t '5TT^fffi-?ic^ 

^niffTcsra m^, ^csi fa 1 2 c*na«i aw 5^51 a^T«a^ 

^^rra 1 

5. ®rlara^sTr“Rr ffar: ^i^OT^srfaas arcaia 

«jr9i^ af caT«t5^ai<3[i:^ ( a’^n, ^csiai? ^^ar^) faf^ <3 faa^ ^ca 1 

^T<p^5f|-acaa «TT^caT'9ti^n'8 <* a 11 sia^iT 

caiPf^T^ps ^ fs^fs^^ -s^ I 

6. 5?F«T (excretion) : 5PCa=^f^ '«lfa ai^ >8 ^n5i^IT«fC?r^ 

^las^t-ac^a c‘atf^?p =iT5fk^ ^iifyiai sjcsi arf^ ?a \ 
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6.5 ^^*1 f^?ia«l (regulation of gastric 

secretion) 

nr^fffic^ ^‘§i?i 3ira 40-50 

I ^ ’rm i 

^?|e| -'Ttel I 

1 . f*r?S^m (cephalic phase) : ^T5 hf=Ti:^^ 

f4*f f5if=i^?fiT^ f»rasiTto am 

50-100 fsifsffsr^m ^ i a^Kir a^fT^i^s 

C^s1?I fsTfiasriytsT a?®4^ fwm (reflex) I 

af^3[TC«i >8 caa:f>isi i 

v£i^ ai^^efif 

(mucous membrane) o9^T<a ^Tf^?ll 5l|?n ^'^mi 


sifg} f^r«i ^?^?n c^w 

?P?^5I1 CW^ ( f^a 6 4 ) ; aT®-«r®:-«ff9rf§ir (Pavlov pouch) 


f44C5^ >1?^^ 

^ci ai^sfi^ 

OTa f^cT =11, 

^ vA ^ 

ca fsi h ^ 

^T?l 

5(51 

^rca^ >if^ 
sifsiTOm imN 

3^4^ '6 •IT^ 

ar5:oi^( «rf5ii:^ 

I ^T^l 



fe 6.4. I fMl; 2-^1^- 

?^<i ; 

4-'nt« 31® -«ift%^ 5-<tT^ 3f® -sflirg •!«(. 

V N. ’ N N ♦n ’ 

6-^«ft5k ; 7-'3n:fTn5t!:?<i cm\^; 8-nr^i:5Ttfii^ 
atts I 


51 ^ ar^^ aPi=iTefte^ (oesophagus) sT^m am 

^f?mi c*fC55 ^a=i; 5im=n5fl?r 

vA^a aC^aasR:^ STPRISI^ ftprgsrr (oesophageal fistula) 
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<3 ^ 


^ (fRi 6.5 ) I 5n>isn^ ^os5 

ar^ f*fill ^ C*fC5^T Wl, “TO =TI ; 

fsi«IIl ^r?TC?l^ (sham feeding) ’f^I 

*fRf^5i^-fiF»59IR (gastric fistula) ®I«R1 ‘^STS:- 

^r1w?r JfT^i 4Tf^ ‘sw^'tc^ ?pw^«ra ^sr^ns^ii •'i^spi ^ 

m I 5IT>f=TTfff-f?P^ ta SIT:^=tT5fi?l nT^^^cfl- 

f’!P»55fT^ ^C?Rt -ai^T^J^TCg ac^*! 

a®TC4 aT®:5r®:-«if5ic^ g>iw«r?r * 51 #*?] ?Rn m 1 



ffecg 6.5. f^*i?^5Ti I i-stT7RHt?i f^?t“*t, 2-f^^5rf? ; 

3-C5f?srf&^^ . Vt, 5-5frT«^T5?l^ ; 

6*'nt^?2?t-f5P6 srt 1 

.* 

Sn>RT5fi-f?P“pT^® ff'«(T»rI 

ac^^T 5T1 ^?i«i w*f5i (c's^n^ ) 

^5?n fffai «ti^?iTtc5r 1 

c^^TPf sfn:^ w^-9ii5it «f?^-ac?nc5f 

>^=?j ar?>5cfh?5'Q ?rw^ci 5 a 1 ^“k^s, ^tifa^r 
ac?m:^ f^ifsRr <pf?i?n ta f»i^s- 

ateiii w\m<^ ^ I ^ «n?i c?f, 

’3T'f. 51^ vQ ^ ^sirgf?:?] fsf^i, ^fi^m <3 5^?i ai^^^src^ 
(receptors) ^^51 ^>r?wj aT5^ 
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(afferent) =Tr^ (nerve impulse) 'sfmJt 

C^^TICT?! a^PTff" 

f'sun 'sriot?! 

?w*P^ei ^ I '«(T*n aFP^wfli:^ sr^w wt?i "w»f 

'aj*!r4i ■sfpnwk® w^L'i ^tsi af^?ii aiwit9in:a?[ ai^- 

^‘t'^Ri ^^T <3 to?i (>iml 6.1 ) i 

>ll^eft 6 . 1 . *^fiRI af^4^ I 


^*»r®(a5tr 

5n^ 



4f3[sf;Sr 

STT®^ 


«ltU5ni 


^3^5f 


Sit# 

^Sft5 



STt® 




«*rfDam ’l«fi 

^'»C.<^t’l 

■?rsf5f ^rsiTlS^ 

'®?Fsrf^^ 

^ ’^r^sjtJifJi^jr 


^'Si Mj 

Sit# 





5T^i C5ri^% ^Pfi T5^i ^sf^rcsr '5r<?f^ ca^Tst, ^C5??=ir 
a^f^ 5iTsif>i^ acw^ (emotion) >t3r;5 'si'im c^’n^r stt^ 
^rf^i ^Tf>f5ii 1 

2 . a^nr (gastric phase) : aiifl aR:«i5fk^ IjNsara 

wTti^‘&r 3 5 IWI a^TCjra >^[t ^1 ot® 3^1*11 

^m c'^t^Tn; a^TCff aT?r 5 250 fsiMei^T^ 

5?r '^k ^'siiTTa® 'Q ^ 

caa^^asi 1 ‘^tim ^^<i«i an:*!!?! 

^ac?i I aT(?n^ af^ai^wr^ caa^^T^^, ^I3 it^c=ti 

a^f^ ^ aTl?;5nf<i45 arc^ aT^5ft-a?^^f®i<i wtstito <3 

^aFPT<l (G cell) p 3iT^Cgsif^§fP1^f5}?r 

atsw a^’ai:»f ^sirfacoi iiTaT?if=i^ f^?n?r c^R^fsr ^'?fifa^ 

?IC« aipf’fi^ (gastrin) sp^l^ iipgei ^ | 

^511 app^-ara^ 5fr«^5| (nerve plexus) 
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(local reflex) spcsf C«^T>f-5JI?5^ =TT^ 
a'5T(:^<3 9in5jfics?^ ^^CJ ^TCil ; >f§^^S 

^qic^ 2n^ 5?[^«?T5f 

f=is^^ «nTcy[^T^c<^Tfsisi wi] '^Tin fw-c^ic^ 

9fiT^?<k=i^ ^*1 I <j?;i 

afi<:^ c^'th^] \ 

c^mc?iT«T '^#*5p] fsra^n i 

(a) ‘^T'5:5r«: C'f'q^lf^Cffrsi C^, ^SiT^lC<I f^l 

^ 3jT?yf>i[nr (meat extract) ac^»r 
^tIcsI C^^T>i =IT^ '^ifa?!] fwC5!<3 

9nc^ ; ^<»r ^ 

m ^?i] m I 

(h) tHKm f^^‘t<t ^ITf>!®- 

(acid extract) fWJlTfesfST. ^Cef 

^ aT«tk I 

(c) C^H<3 aT«ft?f ^>T^<lCer^ >t5IC?l fiK'Si^ 

^f^?[l (dialysed) C^JSTO 2JT% 

(d) 'Q '^T^5fi<I i]^T?»f ^ifl^ «lt?Il 

(transplant) 

‘^T^^‘t-'^C8<1 I <lCf<l 3lT?tK3l 

>lf^ ^5f “'ll^efl^ C^lT^fTl’tlT^I f^el I ^51 '5^^^‘tc^ >^1 

2IC^«T ^ta ^?^c! | 

5^51 5^c'® f5i*5?i^ c^Tsio ?n>iT?[f5i5!P km 

^rcci 5iPiC^^ Mm kpl G-i 7 ^q 

G-34 S?TC?I 5lfi^ 9[]15jft4-^9ffll f5f?fTCf I 

ac'oi^fo^ 5^ 'siT^ii:^ “^TCs—^iTJjfil^ i 'sii^^i 

5flT>lft5T H ^1 (sulfated) 'bitsPT^ I ,£iyi^5r 5ni>!f^=I- 

•49ff?i 5C^i=i (0 '5111?^®, c‘^'=i:f>Tsj <3 ^n5j5^-^q^ 
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(tone) '8 5 J^c^T 55I 4P5T?I I G-17 >fS^S ‘^fT^’^cff-^yra "^^ei 
®R!m ^T^PTC?f^ 3^*1 I 

wf5l?n 'siT^CSUfa^ 2fTC^5 

SflPjf^CT^ H^C[ ^?I, 5I7?[ I 

5?r, a^w 

^Tf>1C®l <3 'SiCI^r ^Eff^ f4f^5 f^-C=!PI^ (D cell) 

»?T51T*tT? 1 C^^T^^fei ^ ai^ 

2»nsnR$P$Ilf#5f (somatostatin) = 17 ^^ ^^>1 ta 

wo catf^?ll ^I^<J 9T^Pjfis7 f^T^ci 

I 

3. 'StTf*5^ (intestinal phase) : ^gr^a 

m] aT^’5®ft?i ?i>i^5«i a^f4^ ??i i af^ar^- 

W5 caa;^T^55 « 'snRi^sn >i?’aca 3?% (duodenum) 

ii:»$:?T-^$lf^f»l55T (entero-t)xyniin) ^5i^ 
(£1^?^ ^?i vf3^? ar^’^'k'® catfi^iri ^f^rc^ir 

4T®T?l-v£3®TC^ WH 250 ?5lT»}?®}$I5 a^^ aRS^-?I>! 

arc^ I 'SRif'tc^ aTCg7?r «i#5i 'Q (c^5a*fi<) 

fSTca ac^“r ^i^TC'fa a®Tc^ 3^«ft <3 (jejunum) 

^5tTW^ f=V^ ^tZ5 3iT?’^ caa;^® ( f®f^T^fa, GiP) 

sow caa^cT^® ^?i; ^51 aT^^^-?iOT 

m I aicwi^ a?^® fsifsi® am^ ^sra^ia 

fafg'f^iT (secretin) Caa;^fe ^f?I® ??1 ; 

ar^fffl^ 1 ^cs'e l^rarafia'cli^ sn^j^ ^ 

f5|s^ ^ ; ?itf ^=ic^^a=T f^fCsi ar^fftij a'^isr^i 8 3a^«t 

^Um w I 

6.6 (origin of HCI) 

aT45^ofl-af^ aiT?nc?i^ ( 55 :^®^ ^ilc^i- 
5^11 ^ifyi® '^<ii:cra sri c^i^^f5t<i a#N®i 
« afsFu ^af^5T^—'Bi®i7:^ ^ ®T^r^ctT(?R^ 

acfiTca aiT?nc?!^T®i c^R^tc^?j ^8f4 ^?:®i «iiTf>i® 
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fsjW <3 ^ 


^ I 5n:*ji ^ ^ aeirfsnw (<5rasc:^ 2f«nf9R»?, 

(intracellular canaliculi) «ifTC^ l 

^rai a«iT5te ??r i a^rc^r 

a«iTfei^ 5 r:*o^ 5?r, cgsrcg^ ^n^c^arwcsf to— cgsr^gfsi? 

>fT^c6Ta]^?I >ig«fT^ 2!m (neutral) gi "iPRig^ff (alkaline) I 
c^TC^?f a^irfeigsTii '5rnf>i^6^ aT?r o.i65 cnMig «rwg 
5? I c^R^jfsfc^ *fs1“mT 6'® gngf^ vA^srT^'srfi^ g^©?rH \ 



f5-5 6.6. i AHo : . A : 5rf1%® C^’t. 

+ ~ ; »f1l? ’^^‘=1 I 

79 

siT^c^jgsjjfe?™ wigcefg ^«(^i JiT^c^Tarww 

^gc=?g (ionisation) sfC^T ^T^CgTCWsi 'SfigsT (H+) aniITC?f^M 

( ) cgsicgg aerrf^fgsm *?pfg^ ??g i ^ >tc^ 

(electrical neutrality) g’giTg >mTSm '5ng=? 

(cr) ; g^gwg cg^igi^ ^^ig ( fiss 6.6 ) i tpcsr 

acfif^ra j^rt^siOTggs ^ ai^sfig 

f««igTg gc® gcfg ^sRig egsrgr^^ gsf5i?n m i ^igwg 

g®gc>rg ^ a«nf5i^Tg gw 'sifggs cg^^fTO 
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'^5«t =^f?R:^ ^«i?^ atrrsT^s 

(aerobic) mgcem ^ 

^5FC5?3 55—af<5 aT^-C5TCSlf^'&5| H'^ IRej 

^sfro «i*f aR-c5nc5rf^^5r sricsr i 

vfl^TC5 WC5I5 H"- 5^111 C^fCo! C^^^ICtfl 5Tt§f^ 

(OH~) 'tlf®?n !?f7C^ : ^PCSf C¥TC55 'q5T5«rf^^ W>^s^ 

cw^] ctT?! I c^R3n:*fT 'sfir^j^T^cscsr^ ?pt5si 

'Q wrm Ma^i srf^5i ?pt^st^ ^nf>i^ 5?i; 

^T^f=T^ H-" ^ OH" ^T?ic=r5 >!fe fsrfsfiii nsm awfsi^ 

^srflj (HCO;,") (35T?IT^^ ’5T=T 

5c^ m I 'sinf^T^ w«[5 <i^5cyi >© 

5[C5 ^t5t?:?it^ •¥nitf5T5 

(postprandial alkaline tide) ?l?:5r I niT5IC5^ C^ '5inf>I\5 

'5rT^«ii^1?i 5t?:^ 

^C5 I ^5T5IC?f f»r^5 551% 5C®5 ^«RT5 

5S3T «i[TC55 I 

6.7 ^ft^l (gastric analysis) 

5IT^[55 nT55’55ft-5C>15 ^''IT'fTSf <3 ^«1T9(«1 SR! C^I^fhl^s 

‘^'t'^T5 ^511:55 new ^i f^rwi n*^e5T ^^rew* 

v£l?pf^ SIW5I, >l|[, % '0 5^5[’5-C'5T5n iRieWW Ryle’s 

tube) f^?5ic^ 5511 55, ^S151 =r5lf^ C5r% 515^ f^fUl 

af5T«fs niw^^ n^ %TC5i 55 1 ^csi 551 % ^aw^ar^ 
nT^% 5Fr'0Te>T r.’^^rw. ^51 nra 5155 51 ^e^st 5ff5cw ^tcwp i ^515 

551 f»f5n «i'n C5R5 W5?w5i 5T5T“j;5i nr^*55rt5 f55w 'swsi 

5? >f?a5 ^51 551 ^5iw new cwmlew^ ‘I? 'Q 51, fw^twi 'Q^fsicsrw 
f^f?, «i‘ir5i 5% ^jT5re^T55r 'WT'Q^t^ 5^1 f5^i?5i5 ^e3F^»f5 
f?5i ne5W 'sjgw n^ ni^^sflw fwww 

5 ^^ 55 5?a5 5531 55 ! ‘flsrew 5 ^^^® niw^’^ff^-^e^w 5^5r^f5i 
®Tew nyw3T<re«ra (filtration) new kafsif'^i® wit(y«iw 
nfw 5 iT«i « nfww^ nwhpi ?pwi 55 (fss 6.7 ) 1 


8 
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1. si;;f (free acidity): 

I tium ii?i!T?’<n3 ^<>i;?pR-5^Ten5 

(Topfer’s reagent) 

51?C^'5C^?f (indicator) C®f>Rte ^T?-S5?ei (alkali) 

f»f?n fsf£(crt^5 H-ii^ (pH) am 3.5 



w ^a^ ^^»rc=r3 ^ 

far*ff\5 ^ 1 »]Rt arrolc^ af« 

100 fsifsffo!^ aT^P 55 fl-?iw am lo wnf>ra 

ws 51 «fTc^ siT^TCim ac5 ^ am 50-55 fsifstfsi^ a% 

to® aTc?n 
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2 . ^5r*5R (combined acidity) : CSlf#^- 

^CSTI3sif?l^ C^5T, (fermentation) 

camn;?iTfspp 

« ‘*1T5^C>ra (acidic) ?p5iC?F^gfsi^ ^ I 

xj-qt 'i^T^gflC'5 100 Msifsi^ ^575 

'*ifirsiT®i am 10 W5r?5f^5 s?ic«i? 3i^; 

area i >fT*fT?i«f^; o csttt^ 

^5m:«iii p ^«rii a?:®! ^ i 

3. CSIT# w^ (total acidity) : 5 ^ <3 ^ 

I aT^^‘1'-?rc>T?i (?pJ5®[a:«(ir?cf5T =im 

c^fyR^mr 

f^i5R:®i?i aT?i 8.5 ^«f 

f^ieffvo cvt^ i ^51 

^csT(35if^^ 5}Tsn ^yic^pi^, carfi^- 

^iTf>i^ (mta i «j;=n 

af^^ii®! 31 % 100 m 15-20 hiMci^m 

c'sfjisi^nsf '5iiTf>ic^5 'sn^Tc^^ >!<3?i] si*^! ac^ 

^rf®?fi am 50-70 catfige® 1 

4 . wrt (total chloride) : ?%Src?R?<l^ ^JTf5T^, 

caif^=i ^ORTa^i^ cgsni^ s!^®! a^^ f5ifsi?n 

ai^^cfi-^c>!?i csii^ I =i5=im (mi^ 

(precipitated) ^^’«{lfsT f>|5r<5m 

5^®i amiw^i, af^®i fsi^fm®! ^1 5111 

5 . :aa^f»rpm f^er (peptic activity): aW^ffft-^PT^ af^^ 

>jf5^ fsRW af^siRC) fsw^i 

37° (?iQ^f>i?pi wa^iarm f=iW =^157 ams^sit-^CT^T caa;;f>i=i 

^®i^5RC«p af^iar^ ^ 'smfji® hp*fT^i 

*5iJigf^a <Fta 5^«i cswfs;? ^Kfii- 

t^0Pm af^srr®! (scintillation counter) 

^ 1 ^?n a7?is^pfl-gc>m ^51 'suT^fsrc^qij i^erf^csiim^ 
^ai m I Wf*§ ata®! caa:f>n:5i? fgmm ^mef- 
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5F5ii5p«T ^=n 

^?l?n 3^^ m^] ^1 ^ I 

6. C?»r^"fsFfe 'Ta^ (benzidine test): ♦n<^1-^C>r ac®^ 

f5iefc?ia 5Sf^ =??=iTfto a<o ^pfaui ^ 

CaJ^WsCSJa C5jf>i?IT5f '5nTf>f^-'#^ 5^«1 5lt- 

OTc^=T ga«i OTTZi^i 5?i; acsa ®ifg^ Jiirf^c! ai 

sftffi a? CJf’ai (?f?f I 

7. ’55rR?js5[;5rfR;-af*[% -*1^1 (Uffelmann’s test): 

aCT sfiTffij^ 'snif^c^a 'sife f5?cft?a ^fa^ =f^Ta ca^sfia'f 
fa^Piaa^ c^i»ro 5?r; -^'t^ac^fa af^csf 
sinff^as mi^ ?[?i i 

8. -aal^I (Gmelin's test); 9TT5 

c^'^Tca ‘^fasi'o '^i^^'t-aJi {^pfsfcsr 

^^a ^fafjR:^ afg^ ac<a p c^rai caa, ^ca ^ ac^i fn^a^^ 

(bile pigments) af^ai caiafi m I 









7.1 (anatomy of pancreas) 

2n?l 18 C^Hfsi^Til ^ 51?^ I S^cfi (duode¬ 

num) <3 (spleen) HT^^TR?? C^IN^^T?! (connective tissue) 
Wi (capsule deficient) 5^?n I 

3»fg f»ni (head) f'SSftg 

^ (tail) ■?fl5T^ f=I^ I 

^35T»tC?l^ mm ^Tcfif^ (duct) 3^5 «tTfyi?[l 353"l?r 

(common bile-duct) fsjfc??!! ^T§I5-^f«r5 

W'*^©?] (ampulla of Vater) s?T?l^ v£l^?^ TO 

( 7.1) 1 35% ^*51 5?1 <a^ >1?WT3^ 

M3?n ( 'O^l^ C‘^%o!^. sphincter 

of Oddi) I 

7.2 (histology of pancreas) 

f5J3 3?^ I ^5T<1 <il^aTO ^511 (pancreatic 

juice) ^3 TO 3ITO TO ^?I«j TO ( fss 7.2 ) l 

^31T»fC?[^ ^15131 C^3TOm 3f^ fa f5 331% 

51^ 5| C3T5[TTO 31 f®3T^I3 ^ifsi 

(acini or alveoli) %n «l3n»[3-3>l ^3 «Ito 1 TO 3?^ I 3C'®I^ 
JtT% (capillaries) I c<p(*Sc43 C^S% 

f333i:35 ^515 3TCS 51731'^^ CTO 

< ?RCTO, serous cell) (basement membrane) ^TO 

>lf^ 311:^ I CTOff5l3 5® arc® fa sn^C^rf^I^ (microvilli), ^ 
f33R;6 >n^cih3mc5T 5f witcsm:!^ wri <3 f3te 3ffjf3- 

C^TC33 3TWWC33 f*TC^ C3T51P^T3 f=l^f25?rPI i)3? 37WC3C33 >11^?:^- 
3T'9C?I 3737^ i)JlC^37^f5I^ Glf6^5I737 'Q ai7^C^®^?Il eiTC® I <113- 
W7^C5ni ^‘3[ff5| C3f^TO^ 53 <113^ 
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^T^ei 1 a«rT5fk ^Tcg 

(cubical) mc^p I sf«rrcfl^f^ f^ifefiii a«n5ft 

il^!K -sif^ierTC?! '5fgiT»fC^3 WTST QeiT^C^ ^U5 I 
^>1C^T^^?5| ^^U»f?r-?lC>ra i)=li^T^5T ^?ici ; C^yT^-J!?5f^ ^g 
a«risfl?l C45T5^^f5r S^el >Q ^C1 I 

(polyhedral) C^TC^<r '5iC=T^‘5[k i 

3rfT<5fr;^[Sf-3f'.^e(% (islets of Langerhans) 

^ jQ3?? ?rc5^R ^11 >1^ 

^«r a«[i5fl^ yif^ p (Tptc^ f^i^fepr, 

3rT^C^T^fg?Il. ^ I C^SR'^ffff 

f^si : (a) ^fisT^r >ii^?;ijrai^C5i ^ 

«lgNI, C^n^I^Tf <3 (acidophilic) gR] «ifK^ ; gRT^fsf 3lirc^[fg 

^8!?:^ (Mallory aniline blue slain) ?fl?li:«f ??r I (h) f?^r 
^IT^CGrarn'CSl ^1T51CW^-5T^T 'Q (basophilic) Wl^-gfc} 

3IIK^Tf<T-^f«r^ ^Tgrsfl (bluish purple) ^ I 

(r) Cv5qs-$[ *?T=lT‘^ra 531 ^ I f^^l <3 

C^T^ ?l5|i^C3I 51'^T^til, <3 CTTWCUT>^nf^J^ 

5?I I 

7.3 ^'5lTf*f^-^C3'T5 (composition of pancreatic 

juice) 

«iwi«t?i-^>i Wffflii g^ei t 

: srfs 700 fil^R^?[; w (specific gravity): 1.007* 

1.015 ; (pH) : 7-8.5 , ^c \; 98.5% . ; 1.5% ; : 

1% ; Im : 0.5% I 

'5i^af4 si5^«i‘5[f5i^ ?}Wi c>iTfe?iT?i, '»f^f>iiiT5i, ^iMT>nii5i, m\ 

*f5p:5j5$ ^ vk^-«fi I (3nf®iiT5j (Na"). cgw^is 

(Cl“) 'Q (HCO^-) '5I1?IS1^ >I^Tf*t^ I 4T^- 

<11^ <3 ^Tg I 

tm “^gT^f agFl^S uqsi^^si : gs^fl- 
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7^.vrr^?PT# =5in3iT^cin:?>H; ^F^fc^i^cne? 

'Q C^n:5?C>^5J <£)’^TC?r3? ; 

<3 fs^y^^rtC^Tfjq^fasC?!^ I cai?^s[-nT^€i i£|5iafT|5l'5[yffr uq?l? ^- 

p?rcfT^n®f fs^tei i5Ttcsrn;3R c2n-ii=fWT^5i •i¥f?i'5 55 

•^sjcs^ '=?Tfyr?fi 5?T5?T^n:^ yfm vi3=?^^ ^ 1 

7.4 '®itUt*f?l’^*ItJ (functions of pancreatic juice) 

1. Carf#:5T? : ^1ITT»flI-?IW?l 

CarfcsT I 

(a) tt’r^f’TJT : Uim ft'^RTCSrJq WIC?r 

I (duodenum) ^2^] 'Sirfl^ (intesti¬ 
nal juice) fg^Tn 

Lairg'S Tt'^f»iwTC^5ic?p «£i^T?:^ i ^spn«j5f! 

(f^i-ijl^ m 8.0 )ft'^;fy}5f caif^sT, cnnj^^Hsr^^^ 

'strfiSrfiTil, (basic) 'BiJTfjR:^ 

^ 'Sf‘1 

^rfifni ^5^?f 5fi I 

??c>^R. caT^fsR carf^^?:^ ^CT^c^-faf^ar^^pf^c^ 

aK<i I fta;f^=i ^'esr^s (blood coagulation) aic^ I ^T^l 

fta^fasi ^Tl?:5iTf§a;f>!C^Ti:5^=f, cai-^srT??^^ <3 cai-gsT^f^^aa^- 
^fg?ii tr«iT^c5i 5^T^?iTftai>T5f, ^sirc^i^'a spt^?^- 
caa;^T^5^ >f?gf?r »fi=^^5i ^^aT«f^ ; s5ii«T»i?i'gc>nr fsite 

W5FT5n^a®f-.a ^flsiwrtsrfGc^e ^51 ^ 1 fgs^ 

5W^ ^ac!i fta^tJiOT ‘im ^pr^wiftarf^R ®ica^i ^ 1 

(b) ^T^csrrf^a.ia^: ’sjunan-?!??!?! f=itei gsTtoiftaJ^K^iTC^s? 

^sica ^iy>i?n f^a:f>i^=Tg fg^ra srsiMsf’^ 5?i. >ifgs?i gsi^ifta:- 
f>is{ ^ I asm?!! af^rc^ 5c«t?i caTf^=T cgs?>T=ic^ airgii- 

<3 ^5TR Caif^CST ay^«r!s ^?gr?n (milk coagu¬ 

lation) jfiOT ^:g I ^?i «rsin^ carf^^i 'G ay5Tcaa:^Tt^c^ ^sf- 
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; il5q5FT^5lf$ a*n^S 

^T^c^Tfyis?, ft'^'c^T^FiTS] 'sinc^HT^^ ^rnsiT^c^ 

caa;^T^ ?k<i i 

(c) cai-^T^f^caa:^Ttroi^ fta;- 

f>iciR?i tim.^ ?pi^f^caa:yTtc®i:w 5?i i caa:^T^\5 ®!<p 

c^ m.^ '5m5^i-?PT^f^5f aic^^ caa:^T^ 

<5151517^^1 ^f^i c^f?!, ¥C5f caa;- 

^C55 af^a^ 9?7 I ^I^f^-ai^?I ^sinsiltcsil 'SJITiJI®?^ <5J5T?;?|T^IiTf6^ 
^7T5 itIcti ^snrfji^ ^^f^aa.'^T^C'Si^-ii caa,*^!^ 

2i^5fk?P arc?!; ?PT^te-aT^?[ ^iilWf^R 

^ caa:M55 ^sfffi^ ^T^ficaa,*5T^®?-f^ 

^i?ii ^Ti I ^1=1^7^51^ I 

(d) '3 ^5IK»#5F : t^T^ll CaTt^ 

c^c^i7:^=? <3 ^pfiHsif:^ ^f^?i] caan^7^,^ ^^ai»f=T 1 

^efus^i^ a^757^S aa57 (neutral) ^75Ilt?:in R17f5TC\5g ^^^57 

caa:^7^\5 ^^=ff3 i^oi?^5i^ ti^7?i i 

2. ^7w"r^^c55:;s$? afiai^p: R5757T^5fa:f>i=T ^ aiii^fa'JiTf^^ 
'5}5T57r^cTi^ »l5r6, aT^^lC'gfSt 'G 

57C*^7t7ClIIW <£)^? ‘fefsf^ C55^5T’ siR^ vfl^f6 f 5 C\5f[f^si <5f<^ ^^a^ 

1 ^^7?f fgR7?i m] OTT^vs <57T?iiT ii?f? •spT^^i^ff atoc»ni 

aOITW^I ( 571^7^51 fa-'^l^S 7.1 ) I 

w 

3. f^^?«F^ 15r7Tfm®«7 af?aT5p : ?I7^17nfi75&taw <577?7.*fl5i7.<fi. 

(RNA) <!S7<2^?F 5557^57^ ^?n ^07^ <5rf5f7:9Tlfq^^fg5^Q^^® 

f555?r <51^ ^^a?? ^ I fv5<5rf^g%^=i^f?pc?7w f^.^j^r.^. (dna) 

'57^ ^elf^ClER il^?n <5[f8|7:5flfsi5§f^'Q^\5 ^a?7f5'®57 

?577§^'e^\5 ( i:i77C57Tf57^f?PG^\5 ) ^^aTW^q ^737 I 

4. fsrfa^ 'Q p'liRsra akai^ : 

(a) aiTirfaraifi^ sn^asF ^ f^a;f»R • <^ 117*1511 afiTc^ca 

(>T7;^]‘^5i fa-41^15 aR 8) a^c^i 



^irn*i?i 
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f 5 jc>RfT^® ^=te 'sf‘i 1,2- 

'Q ?pn?l5 «Ilrf>!^ ( 

^ ^?ii 

^51^ m 2-csiTwifacyRnt® (f^^K3nc=TifaOTT^^ ) <3 ^«2[ 

5pnf^ nf^«r$ w.^ 1 2-c5iTiRi?5f?:>i?[T^®c^ 

^5^ ■'TTC^ ^1 1 W5TI (biJe salts) 

'5r‘5i??r?:T3^ i a^w'cs "iwm 

caTf^=T?r i^^?n m, f snia^ 

hsiR ^ <3 fgf?n ^Tf^i m 1 h^1?r^2 w«!5t^ 

^51^1 ^^5i^eiT!r C^m 

nrc^- fsBire 5^?ii ^s^ 

<3 (emulsified) GSIT^ 

^ “^T?! I 

(b) c^c?rt:*^ ji»^i5?[SF: fa™ >ffsF?i 

^sf^^5if$ c^KfficT^sj w^f2if!Et^ ^f^rai ?pnT^ 'siuf^^^ <3 

casTCfffcsi^ast I ^T^] f^^if^iJi ^ 

fsram w«Tf^f?Et^ p sfnfij ^nf^r® <3 f's^Tfsi^i ^ ^th i 

(c) lp»R«PMr^'>r3f : f=tf^ ¥>ll?pT^^CnW-v£l fi'^fJTwa fe™ 

^ifsp?! 5^51 5F>^C^f?R;yi^l®-^9ff?l ^FJiC^plfffif's^^ 

Weff^^ ^f?f?II ’Sl^ 5PiTf^ ^f>l^ ( 'BnifJ!^) 

tA<p ^<3[ ffJI^OTI^JiCSFTf^f'^ ^ i 

7.5 'Sitlrfisni-^^^ ^<t«i f^?IS«1 (regulation of pancreatic 
secretion) 

'^«i m\^o ^c^TJR '<3 <5r<»f^g fsmfa^ 1 

1. =Tr®% ?if?r*?rn : ’gr*? 'sisi^i ’«(T»fi- 

■wf^^ ’Mff®?! ^51 (unconditioned) Slf'o^ flFWl?f (reflex) 

^ C^sTTJt ^ vpt\’s\ =lTt:^ -^>^31?:^^ (parasym¬ 

pathetic) =TT^'5^ ?lTi^ =tr^ f^a^?[ (nerve impulse) '5i^>i^C?f 
C^^f^I ^f-^ns TO ( >Tra«ff 7.1) I 
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7. 1 . wcni 5 ^ 1 


^^a=TT sn^ sn^ 5Tr5‘c^»s stt®^ 

«(t?5i^ ^r.^ 5?’g5i, ^!:?TjS=^ 5f*t5i ^rt^ 

srl« 

?‘^3l ^ >lf 

nfrfr 5}t^ 


^ f^C?I asiTci : 

(a) SIT>RTfffl5 fff3I<i|?1 (sham feeding, 6.5 

a>i^ ) ^<iT^c5r ^9(5n ar>f=iiefl 'Q ar^sfl ftr^ 

aGl ’«lT<3?IT^CcT «(ItfT aT^^^ofi ^ ^ sn CatWT^ST'3 'SIT^IC^ 

ac?i ^^iT*r5i-<i^ ^]^ 

(h) '5jijiT»f?i-5TT3fi 

ac?in:5T ^fucsr ^^n*i?:?i^ ^>i'^«i ; ^iTcsTfa^r f*??!! 

^’im fwc«^ ^ I 

(c) g^rt?ii '5 i^t»t?i-^>i 

'!^5f?ro ^ ; cw>f ^Tfi^?ii f^f^sT ^ ^ 

®nidifa^ fsfc^ vfi^a ^} I 

(d) C<59rT55i:^ ^‘m7»R:?I5 (acim) c^ 

5^ gT>7 am i 

^csr c«awf§^fii?i «r?fim-i;57 >iR- 
nf^sTKa c^ 

5Tf<i9^ arc^, ^TC3 ^rf>i?ii cat^m ^ ^ 

’STCa^P^^ ^nsi I 

(coeliac) ^la'o mZ^ 

tarn ^^iimc?f5 aam®i (dilatation) ^ff^iii ^?i5p»fi:^ ^- 

5571551 ^ic®, 5pc5[ a^sn^*^ !R^?raQ ao i 

, 2 . f;mi!j*r: am* f arci acaa ^<i?:5r ^fsr^ 

Wl faf?f$il (secretin) >8 :^R5lf5R*$msT|f5R-aiPTf^TWI^f3R 
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(cholecystokinin-pancreozymin) 9?;^ ^?r t 

STSTC^ ^sr??T|5i >3 

^?r I ijf^c?[ ^c?i^f# sraic^ra ^?n ^ ; 

(a) 'Q 5^ST?9f (jejunum) (il^ ^'9ofhr 

(loop) ^<5?r ar^ ^rf«j?ii -g ^fii?n 'sct ^n?Ji 

55^1^13^, ^Fcer 1 

(b) C^fcfJJ <3 ®$Tfi5Iv9T a^«ft-?=V^ (duodenal mucosa) ^ITf>f5- 

fq^T>I (acid extract) f»nrm f*f?n 

5r^?iiffr.5i5T I f3^T^ ^c<R c^, a^n:^ 5R[% 

f^us ^T?rf5i^ a^fTsf WM ??f'Q '5rOT»rc?rf5T?ii mR 
^ I 'It^] aitNfcc^ ‘fjifsFf^^T’ 

‘^^T=T’ cFt^ 1 

(r) ffc?i?f 'siOTac?!?! ^^5 ^ifij?!! w.^ 

(transplantation) fSTCH nw a^^a 'sifijc^irfa^ ^wa?r- 

a'Q ^ I cac^T^ a'sfy?! ar^^cara ai, 

c^si T55I, ^gra c^t^g 

^iraiiifa^ ^ijiTa?f-acG 1 

(d) a^^^ £15;% aisi^ 

^£nT»m-^‘^a^ afetaa^i^^ fa^ifa^ g f^caiftro ^^1 ; ^?T?r 

^<3[ 27f^ «in5jT^cai ^iTfac® 1 151 % g c^ar^ 'sufa^ 

Wt-Wl51 (intestinal mucosal extract) 5 ^?;^ an5jfSR;?fT5fT^f5lJT 

^£nia?f-^**f[a^ a?i^" fassiaa 1 <n:® 

f*fcsi 'siwacflii (acini) c^Fic? WT^CTTC^ »rHr?r 

a^an 5 ^ era ai?r <aa^ca ^sT^jira?!-^ ‘spf^ 511 1 ^m- 

^acci af?[^ c^iC5»fai?^T^faa ^c^rca^ aar?«n5 1 

c^Ti:o^fai?^T^faa-aiT^f3fC5i^faa ?i:%Tf^G caai^r^^- 33 
39 «m5n^5ii «nTfac®5 aafc^ 5 ?i i 

aiai ^13 ^ifacsi a^ia^s ak^ 

^infac^a ^aai#i^ ffum g a*ti-^ 5 K:a 5 ^fsi^ 5 ^??s 

fafgtfi^a 5?i ’srairac?! catf^^ii ^sig 

^Hfffa^ s^cij; ^pcci at«i^ afsan:*! sNk, g ^¥T 4 ca§-a^ 
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5?[, ifl=?wi^ 'Q (3F??n^^ «it?r ^ 91tc^ 

( ^I^C'b-9rrrf§^ ^"r, hydrelatic secretion) i kp*f^§ 

carf^sq^ carf^'Q^f, afoica'^^r^ 'Q ^nsn^cRi 

«rnf>r^ (c^a^fT^f) 'Q 'Q 

5Fnf^ ( ) ^iTfyic^ ?iT>iT?ifs^^ ta'iiT^ ^5ra?[ a<«WT^c“f^ 

c^ce^f>1^:*$I^T^f^-ani3^ai7:?rri5T^3I=^ ?ic^ '*pf^ ^ 

«ran»f?i «i^t?i ( 

^•f, ecbolic secretion) | 





8.1 (anatomy of small intestine) 

=R5fi?i »fl^, «R:a^Tf® jT\#4 'Q wf^sr f'ssfic'® sisrpWRi 


'5j'’*ff^ ^5n ^ I ^?!:h 
am 6 fsi^r?! 1 
nr^ccTrf?!^ ai^ 

(ligament) f5TC3^ 

a«i5n^»if^ ai?! 20-22 OTf‘&- 

tfN 

(duodenum) aiW af^fs^ 
(f^g 8.1); 41^ 
f'SsfIfk 31*fF??:cl ^TIjR- 
^fef® 'sni'^cim (ampulla 
or Vater) 

; i)^ aC«l^ WS, 
facias <3 ^wraimg ^ 
wi I si^«flg acg 

^f^5f >if'Sr^ 'Q 

am 2.5 fsf^g ifl^ 

swi-^F^SHi (jejunum) 

^C51 I C»I^\»1 



C*l^-«F^gI*g (ileum) sm 

ar?! 3.5 


8 . 1 . I , 2-nt^- 

?^T; 3-af?c5nr?r^ , 4-2ff%; 
5-®]t§t4-#^ ^ItaifTl , 6-5f»<]-^5[ra ; 
7-!f5rr^?f, 8-tf^i5':^f^^r cn%^; 

9-^t?. lO-’®nT':’|irf^>^ I 


fsi6m tfH 5i«ii-^5Ti 

3i5iT»fai9 (colon) arra ^'eppifsi^ caal^isis (ileocolic 
sphincter) a^^ i cacw caakrtg wi fwsi w^bis 
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5I5fT«!Cfl 5[^TC5 I ^TC3^ ^»f?I9I^C5?f C^C^lfsHnST 

CTC^lJ^l^Tfg =?T3I^ 

taT^?l f f5i?fl «rTC^ ; ^FCffT ^'Qffft^k?! fsT^S?^ JI*ST5!CT?r 

?[Tf^:5f<3 ^T5TC»Rl ?IT'8?I1 

8.2 ‘sfe (histology of small 

intestine) 

^STO^r ma f«^5<r f'rc^ 

>if^^ m.^ (fsa 8.2 ) I 

1. ^ (serous coat) : ^Jlk'GSfia ^fflTH 

35f^ > 1 ?^ '5IIC5 ( 8.1 

g^l ) I 

2. (muscle coat) : Sat'l^ 

a*iR^s 5 I 'sitqf^^ cn*ffe^ 9T?^^ ; ■<Tfi5c?ia c-^^fl- 

fsnaa ciwisrfg^^^ ^?[T<J 1 

^ 5 oa Ma?ii firm 1 5 ^ 511 ^- 

^TIR ^T^nil^rr^-^?®r% SfTC?r:»^?5p^I®%9l (Auerbach’s myenteric 
plexus) spsi^ ^Tffl TnoSIR ; 

C^»ffgOT 5?<19M=l f5i?lM«l 1 C»l^-f STCaa C»{^aTC^ 

Ca»f}sa?^ ca*Nol?I 91^ I 

3. ^*rst«fw<P (submucous coat) ; '5nTf?is85f7<t 

sff^ ifll ca*fi9ac^ (mucous membrane) 

^ TO I TO 'Q (lymphatics) WTel 

Wfpfsi-f^^si (non-myelinated) ^TST ^311=1 1 CTOI^ 

aflcf?^ ^«lsS“®lf»51iP 51T^®fT5l (Meissner's sub- 

fR 8 . 2 . 4}?CEfC5f^ ’tiil ( ) I A-5fi?% , B-C*!^- 

srf^ , D-e5l-2tt%^ ’®I°"t ; E-g''S<t^-5tf% ; 

F-Sir^S!f?i I l-f^^iTT^ ; 2-’ea|^^ t%!f| , ,- 4-{%#rC<1^ ; 

5-a*flt^-5tf? ; . 7-fst?Ft^ c»f%5?(3p. 8-'3^ttTt} 5rl 

; 9-CJ1=^tTi , lO-SJTttlC^fl^ =rf#Srtc1 ; Il-C^ttl- 
m ; I2-^iP»t«rm c^t*i ; C^t^ , 14-irt^^t^ I 



mucous plexus) (bipolar) 

'f^gfl?r =?p»wTC5Rf >i^i:5n9r>iTM5q vas?? 

^C33 (peristalsis) fsinacq ^<»T 5f? i C^T^R- 

^fer® =[r®i5Tci 'S af^^fsic^ f^aq i 

gc9 S^^-SlW (Brunner’s glands) siR^p 

5|5fw^ srff ; ^TC5f<i aeiTcfl^k &Rf9r^ ^g-sff^^k<i 

a«n#c^ I 

4. ^>»5if«5(^ (mucous membrane): ^C3<r f^- 

f^'k‘*T*fi (muscularis mucosae) 

sTTsi^p cn»fN nraipii m 8in?P i 

^ *nKI (matrix) ?if ^5 ^5 (lymph nodules) 

c*f^ ^ 1 c*f^-f5iT:a 

^«R« f5V^'5^»fN 35 5sf5?l1 35 I 

5rf>r5n-^fl^5ST^f5lC^ 5*W5-5f*I^ 5m (Fever’s patches) 
5C5f ; a5®fl 51 5M CITC^ SRI I f5rpl 5® 5® ^IW 

5^1 f 5TCa5 f55C55 5IW] am 8 f5|T5lf?I^5 ^5(51 «nC55 : 

(valvulac conniventes) ^CSf sfl5" 
^5T51 ^T?:a5 f555?['®fl 5Ti?T^5I C*im«l 5f5® 

5^5 I 

^f^55 f5f^ f55555l (luminal surlace) sff^ Mef- 
tu^n:5 am 30-35f$ ^ am i fsifcrf^^m a#3 ^5fffj5 

51® (projection) (villus, pleural : villi) f55F5C55 

5r;5i fl555i «n?:5s ( feg 8.3) I ^ 51^5 w^n f5i^ f555?[’5t 
(Tjpgptp^ 5f^c«i 5Tfvpn «(Twi5 c«fm(:«i >iT5mj 55 < ac®i5s 

SffJi^stToit (central lacteal) «itc?P ; ®T5 n:?P 
M5?n =nsfl5 (capillaries) WTSf vA5n ®T51C5S'Q 5sf^51 

il5s>lT?5 <517^555 (epithelial cells) I 

otimif ^siT55^ c5?m3C5 «PCfl^a^T5 (7?m «rrc55: 

(a) s^iT^qi (columnar brush-bordered 

cell) : ^?g?n 'f}^5sm '55" 37^175 >f%f55y I C55TC55 ai5PfC»f5 ^55^ 

'Q c^rmi «irc5 l Wr^T^m (granular) >lT|Cb7ai^^ 51151^ 



64 


^ <yTc^ i ^srcair 

f^r.?i^ fwc^ c^TOT 5!T^6i?imc5i-9Tf^ “To ’•rs ^f^CJisn 

^1 5ri^cfl?^‘«IPr (microvillus, pleural : microvilli) ?rs51H I ^TOT?! 
5?^^ v£i^^ 

c'^a^ei cw«i ^>iTtn ^ I 

(b) «fTJf^nr (goblet cell) ; SST^T?! C^C^3 #TC^ 

'^si'^CQ^ 51^ 'siTff'sir c^T^ «iTC^ 1 ^5T?n g§Fm 

csmc^r^ I cw^ fw?.’*!'! ^i^draTwcsi ^m°o c?t«rT^®n 

c^PTz^^ ‘pfT*f?T^»r o -pfr^- 

^ c«^i ^sKa^ m 

(^*1, apocrine secretion) 

^fm] C5?sM$ nnnics?! 

SJI^^ I 

(C) S^rHiPIf (argentaffin cell): vfj^ ^l fsc^T*!!- 

^R 3TT^C$T?tT!^51^ ,C^I<R< ^RT^foT C^tm 

'Q C^S[?1T5I-5I?^^ ^fsi^ ^ 

5i*n®Ti:5f I 

(d) 'niTR^r S3pR (Paneth cell) : mv^l^ C^R^feRT 

^?«(-'5l5f i^T^CTIC^sf ffRl ’JTTC^ I 

^f^?lf5I^ ‘^Tff?:^fC»f I 

c^sk «i?>i^i^iT5ftf^ f^»5nw?i ^ «ia^R:5T^ 

kc5 ^ ^ aic^ ^ 

araf$ 3R5 5if>f?PT^f:5?f 5^rc5f ^ i ^ 

'*^1^511 f^siTcsR ?<®^R ^fki ^?5i?ii 
'5fR?i^ f=TC5 c“f^ 

f^SfR 5:?l ^T5R ^WI 5ff>l^l <3 5C^?l 5511551 I 

a^«fk f^siR^fcT ^ dcij <3 c?n^i; 5!in-^ca^ f^R^fei 

tk <3 31^ ; (R^-^CaS f^oTR^fsi Jfk, >I^«nT?I 

'SJC'^'JpTf^ 1 f^SlR, mtcaFTf^R <3 '«T|8^f®^f51 






ft>31 8.3. I C’l^t , 2-r^StC^^ ; 3-pt^t<l 

s-sitwr-gr^^ mm- 6^^^^-, 7-3fs(;tsfi;? 8-fiiii; 

9.t<pr‘K. .11.31 , 10-^<|'12It'?t.?t»I^a : ll-r?mJl; ; 13-C^3l5 I 
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c^s^si am 600 ^«i ?fTf^?ii nm 

C»tRC«r« I 

ferT>i^f5f<i wsp #TC^ 5T«TT^® af^?f ^rci^ f^c^i 

^if>mi I srf^'sjfsr f^^a'*fi^ 

f3i23r^;f2[;sT;-?f*f% ’i;j^-5if»«f ^ 

afiF (crypts of Lieberkuhn or intestinal glands) sjrw i 

^TTS'Q f^SlPT-^flCa^ ^^TTSS C^R '^Tsinm 

C^, faC?PT«IT^R C<rt‘^IT51f C^R ^ f*f?f] I 

af^?l ^ifa^ (intestinal juice) ^C<1 l 

C^R^fer C5R:ilTC^=lsT, (RRIIC^P^T?^, f>r1^f^, SI-^PT^f^ 3^?^ 

I 5i?r«fk |siR-a?^^t5f<3 «iita iic>i c?ri o 
^5?ii ««rK^ I 

njTCT<?r c^R <3 c^tniRi^ f\Km f®9nc>i5 

^tTi^ afej ^<c*i?[ -nTCa c^»f i 

8.3 'Sitfw (composition of intestinal juice) 

^^3<i ^?i-5jf^ 'Q fRR-afi!<r Wsi'o ?r 

(intestinal juice or succus entericus) i 

bff^^ ■nf^’It‘1 : 1.5-2 : 1.010, : 6.3'9.0 , 

: 98.5% ; nfrt<: 1.5% , ; 0.8% . nfft<: 0.7% i 

5RC«I^ 5TC?IJ CTlfeilR « aijTT>RICSl^ C^J^T^©, 

'Q I '^ffR ^ffflCvo SiTC^ C^Wl (mucin), 

C^R I f^lS^a ‘ vf3C*&i:?fT^TtCTi5, 

caifeic^w, ^T5nli:=iR:nn:^T^cw, 

<3 ^ CaT?^=T-'^^^T#l ; ^TC%5T^CS^-aT^r# 

'suRT^Cffi'^, 5inf <3 'sh^otrc'^^^ ; fsrfa^ 

^ <3 : i?Ri a^cfir 

5pw]^af; ^ufR^-ar^^T# 

?5T!§?^<3^tC^ <3 5p>1C3tFTf?R:5Ii^ I ^^l-Sff^^ 

(R5R, C^R 'Q C?llaiRf (argentaffin) c^R 

c^ ^5 r?rsu^5j ^ 

c^Rf$ ara fsici? 


4 
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csisT^f^ h^ ^ f^C5 ^f*9« 
'siTCT ( holocrine secre¬ 
tion) I 5 r:«^. ®T^c»r‘^;;^c®w, 

5F>t^TC^^, f^^f^'Q>IT^'5 5p>iC^lt^Ccfl^ 3^1'© ^ »£1^]^?I^ ^^5113^ 

m.^ 09^? «n?f«I=ip C»IT?W 5<3WT« >13JC?f ^1 

tsT^m ^*fc?i f3f?n I cm |=n?r-3f^ « 

C^ (goblet cell) ^'$ ^ i 

8.4 ^tf^ t^?rl (functions of intestinal juice) 

1. carf^snr ’rf^np?: ^ 5^5 f^rsM^ caif65i-‘«iTW5"i 

^5K3 carfte?! 551 | 

(a) : <il^ 4l5pS?Tt^^ 

f 5 Tia?l ^Tf>i?ll 5 . 2 - 6 . 0 ) 

^Kfflf^ran? 31T?TC^ ^ini»Bl-^yi?I fsTfSpH 

(hydrolysed) ^?^?1I fsife 

(b) ^ir5TT^^5m'n-»f;§it?w: c^i c»r 

^HTSfTtwi ^iif>i®fi^ ^iT5i¥i-wfT3iT^7 «n(:^, ^irsn^csncn’i;- 

^qwilsi^fsi OTt aiOT ^er- 

M51^ 5p??i?ii ^iTtn^(?n-aT€l?i ^n^T%=n ^sinfjfvsf]^ 5 ^ 

^Tsntwi-ar^ 'smsiT^c^n «rnf>i®f^ fer^f>iq =5:tc^ ^ 

c«R f5r^t>is? ■s^i^ 

<3 5fn«TC5ifyffir« ^1 si5T?5nf=iw ^c=t?; 

?fC5f '5i<3^ ^1 ^ 1 

(c) ssrifsTTB^: 2iK^ carfsR ^fTf^csr ^ 

i)=iWT^5if^ ^ (1*1^ 

caifffi^T ?[f c*f?i I 



ii^ 

?K5l I 

^s ^ ^ f 503 ^SfTS C^Pl^^fpf^ ?n:«» 

C»ITf3?^ ^««T3 C?PraWte5,«ieRl ^^T3 ^313??^ 

>nTOi 

2. spi53'li^T^:t3: fSO 
>r*^«f ^ I 

(a) ^nsri^^sr^: cs^^ a^f^ 

^f3?l) ^^3 af5f>IIT^3T^, ^fcjc^rwil- 
^7^7^ <3 ^^ai'R ^C3 I 

(b) >r75r7i7i ^ti5|^ af3^^c»f (fa-ii^5 

5.8-6.2) 3jf3^i 5^ '5i<^ af3‘i^ i 

(c) 37 : ^T=I7 ^ a«rs7 (neutral) 

atoC»T ( fa-il^ 5-7 ) ^sri ^C3f7^ 3751^ ©T^yfI7^37^®C3S ^3f5I^ 
^?31II 'S^ 97.^7!^ <3 3^X3 I 

(d) 5!573?7$^ : i)#3^ y\]'Sm ^^sff af37:3C»7 

( fa-»fl^5 5 4-6 ) 5^33 37^ ®T^5735737^®C^ 

9;C3F7® 'Q il^ '5[^ 977^nf ?;i^7CW i5?^f3f»7^ ^^3 I 

(e) 3 i 7 T^^ 35 ?§^ •■ C®#iCT 3 » 7 J' 37 f 3 f“ 7 *^ ' 5 I[« 1 ? 3 ^ 

JfjesqcJ?;^ ®?e!f3?9^ ^i331 97^^^ '® 3R:3 I 

'Q 5777^^;^ 3373^2 ^57^33 ^|*faT^ C3S77:33 C373- 
f3l^^ 37C35 >33? ®7t^I73737t®^5r f5TC33 f333 C«fTf3^ 

5;<3373 >i?lC3 C3]3f3f#7:'$ ^331 '®7?73 aC3 C3735IWI '®TyK':3 

>^5lf3f»J^ ^7:3 I 

3. f57fac®3 -373^735 : af3W<3 >£13TW^ Jl*^< ^ I 
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(a) : f‘^=^:fira2n»Ti:^'5r#^« (emul¬ 
sified) WC^ iSpcfj^fSJ^ 

pi5?iTn:f^w?i a^sr i,2-®r^fsf(7ra7^®, 2-cmc^- 
fsic^rait® (fa^l-OTC^TlfsiCTaT^'©) 'Q ¥JTf^ ^ITf>f^ ^C?| (-sj. 56-57 
5^ ) I 2-c5jn:sfTfgR:5faT^® ^lasrca^ 3ji:«ji c-nf^^ 

'siT^OTKsiciiaf ii=ii^T^C5ia ^ai i-csjiWTfgrw^C'S 

( ^r55¥i-c5iiWT?5f?:>TaT|© ) (?»fcw c^rc^a 

m^i 9^kffi^ fsfwasf ^ wf^ «mf>i® 

WR asca : 

5ifik'5 ^Tca I 

(b) jerf^ifsrpTSf : C5ff>if^c=ra ^1 jT?I I 

4. ^®R : ^5iaa <3 

c^TSfwi kf^ 'fl'i'Sri^ciia faf?fT?i ^fwia ^>Tc^^k 

(?r«n, ) w^kkj^ 

C?l)5[ ( m. ^ 1 ^3?P 

w?T^sr^f«i a*iR^s «R^R^, '«r«iT^ '^^fsiT 

‘>^toc«rt ^r^^^ay >{kv vnz^ i 

5. mif^^ ^51ZM<1 k^ 

«i3^? ca^T^siw^ 5i’*p[^ 5?i i 

(a) ‘»r?5|fiT^f^>8^5®^ : vfJSfSfT^sj^f^ 

•fgKaa N=^c?i '5iT5ic9nR^fp5>Q^^^ W5?hiis*^ ^f^?ii '5rc^^‘^^fffI 

?5Ti§f^<3^T^v5 ^<5^ ^ca I 

(b) ^ f»T^f^'S$r^ *F3T*FT5^ : lil^ ¥31¥lCi^W- 

^fc! asfaill f=T^f^'<3>}lt® 'Q 

a5?a5ii c^r?! I 

(c) fsT^fgS'QJlTl^ «i5>rC*PTTaC«T®f : fSKia 

(?*fT?^^ 5'Q5ITa 3fi5}?;?[ ^1 ,ij^ i)S|5^1^^f5f 

5F>lC?Ft^a >!f5^ R^f^'ey|i^i\5j<f T^fg»?l] 5J^T^?n C«I?:^T^ f‘'^^=f 

?ii c'^z^TW cwv i a?cer^ 

'sit^ ai 5p3ic^T?aas '*iji?»ic®a 

JiF»re«PTtor4 (phosphorolysjs) ^c®! I 
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^51? 

S.5 (reguJatlon of intestinal 

secretion) 

1. 5Tr'5^% =Tr» 5TT^^ 

cswi ^1 =iT« ^rf^i fsrca 

I ^^*11 'Q C»f^-^S[TtI?5 SfFf^Ffff^ sfjc^ STsW 
"im i ^^sic^tfF '6 



•f&2 8.4. sittf^-C^Sil t%»5^?r) I ^1*1^5 < ^“?7n5^il I 

ii^T? , 3-»(r?'f'f-C^ , 4-^5if?[Sifbt'l . 5-f^»b^?it^ •q’m I 

F^*l1 fiRn ^5TI51TCS<1 sn^^Icf^F^f?! aF^C^?l (local 

reflex) ?FC5r a^cft?i pra-SlF^^FeT^ F=mFl'® “^TC^ I 

sfPfFsp^ F^ia^n : 

(a) fgT3 ai?i 20 CJTF‘§f5I^T^ »tK f'Seft (loop) 

51^1 ^T^T!i vfl^aT^ ^?i?n f»f?n arsf^ 

F*f?n sttI:?? f^jwpn^ (Thiry fistula) 

5?!; ‘a^r3C!j, ar3^ c*tn^ ?nF^ 
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^f^csr srr^fsi-^^r f?F«prT 
(Thiry-Vella fistula) ^5?Tf^ ^ ( f53 8.4 ) i f^P^ra C*PC£i^ 
f'Scftf^g ^T^>i?c^T«T «in:^ <mK s^sr g^ #S'5 

ai^ c^iefit ^k?ii fw?n ^5K:a^ ^s- 

af^l ^31 ??l I f5?»pi f??Il 3IWi C4ig=T S[^PT^l 

f5n^?3 ^vgeft?^ ?'«^39TT!5 ^ ^T?n 

5:tc5 3>i '*p??r5 f'f?ii = 11 ^;^- 

U^WTi ^f3?ji ^ 1 

(b) 35Tf6?n ^ (dilute) ^133 3>l 

( ‘WHI^T^ '^®f, paralytic secretion ) ; i5t ^C>13 

i£J5|^t|^i 'Q af35fT«i sn?:^3 nisi 

^I (sympathomimetic) SOTC^ 33f?I?[| 

I 

(c) ffc<ra ahT?f f=T^c^ ^ggai^i's ^ifthu fwm 

f??ii f=i3i^ci c®^T>i 5iT^c33 ^k;5f 

5?i; c?TnT5im?isi 

(parasympatholyt.c) arm^ ^^1 t??I I 

«TTC5 ai^^'gfsr (receptors) 5|7;5r (reflex) 

i^cs^ ^C5j c^stTCT^ awi^sjc# iw?n 

(nerve impulse) ^Tm?II ^=FT3-ah^f5f3 ao I 

*J3C57^ f5Ti^Tt33 sfT^^^T5i^?5f ^na^ ^^1 

a^o^ic^ (local reflex) ?IT?ITC?I<3 <3 f^T3-af^ •sp^®l 

aTC3 I 

2 . fsra^ga : ^703 a??^f«r<r f=wac«!3' 

af^cai^^ aifla?! Us^n •• 

(fl) 5ini‘^51C13 (jejunum) ^1^ 5fl^<C^7a 

ac?r ai'e^rlcsT 3C^ ^tf 33 ^f«r^ f4f^3 f=i^3i 

{b) ^R:a3 ii^f^ 5n#!i^5i ff=n:5 '«if*j- 



(transplantation) 'snrf^l^ 

(meat extract) ac^ f'QcfH^'Q 

I 

^TS^IT-^riP^f^ ^^f^^sffrsT caan^ri^ (vaso¬ 
active intestinal peptide or VIP) sn?!^ 

^ I 28f^ ^srr^csti 'si^ <1?^^ 

^>51^ '5rm=r « i 



ws 

9.1 (anatomy of liver 

and gall bladder) 

(diaphragm) fsfCB, 

(duodenum) >0 

<3 1 af^ ?piT®g 

5^ ^'S I f-TO-TR (gall bladder) C^WSTH ^51 5?fDs<r 
5f?ff}a S!TC^ I 'Q 

’SfTf® I f‘^^T»liI ^siwi^ 
<jrf5f ; <3 SFrei^l, m (body) 

ak (neck) m\ 5?I I <3 ^ 

(hepatic ducts) fsjfsf?!! ^^-sTTSlt 

^?I ^T^l f-'TSWC?!? a^l t^l*ra-s|T5l1? (cystic 

duct) >if^ fsif^?!! »rTitT?«l f^=(T5fl (common bile duct) 

^ (f5S 7.1 ) I >im<iei f-si^T^ a^% fsi^^ 

^1*^1 (ampulla of Vater) nc© I ^ 

^•^Sll 'Q©!^ (sphincter of Oddi) mi ta a5% 5lin- 

©Tl9t ^ ( 7.1 tm ) 1 

9.2 (histology of liver) 

c?iT«i^?i •n'^ ^f?sg<i cntsic^=i?fT^i f^p'k t^U3 '^Ipi 
C>1^ M ^ I m 'Bicsr? fg 

^ (cylindrical) <3 ^^jcfi «cf*'©^I (lobule) fffHj ; 

^^51 <3 ^g<ii mwm am 1 <3 2 (?5S 9.i) i 

arsFp g^ f*f?ii 5ff^ (septum) 

mi a?*fTaTf«*i ^'S^^fsr vfK^ I ac^^ c^ 

C^ak W^ll (central vein) l C^k f»I?n ^^2- 

jftsn a^g 5j^-c^m^f5r (hepatic ceils) 5^ ?n ^i^sifw gcf 



^^9A. fl^lt^ *tt^fi. 2■^n^^ »it?fl. 3.fn^^tait 

4-!if s-c^t^, 5-tifa^fr^ cf3l<i r*t^i; 6-'»if<jff?[ nf#r5 ciiT^^fii ^!) I 
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'Q ^ >lf?5 <irrc^ ; CSPT^SCH 

5T^I?I ^ ^1 51^ C^sk f«I?Il ^t'3’¥75 

^TCW I f5f?l1 (?15R^fffi?l 

^TS ^f?!3II ^5 ^ (sinusoid) <3 f^R5S®fTfoT^ (bile cana- 

liculi) I f'^^S«rTfffWT^feT ’^f'S^T?! “^rf^?*!^ 

tal ’«(f'8^-r.^«l^^ OT9f?Pffii gc^ ai^k f-sitgsTTcfte^ (termi¬ 
nal bile duct) gi;^ C«TC^^ f=l^C^ 

C'^T^IffT f»I?n <3 ^sfk ^f^l?Il “THl snc^ v£l^? 

C-^rTte tlUT^ (portal triad) ^C5I i itsjsft 

'Q C'»[T^5r f*T^T^ ■fT«l]-5t?l^ f*f?ri ^ 

c^k f«f^T?i ^f'S?PT^ c^k f»raT^f9i?7 c^nrfi^ 

f»niT5I ^?I I ?f=7lf^?PT?r 51WI ^T-WT? (Kupfer) z^m 
^mT>!ij»r ^[SfT^'t (phagocytic) c^pj^ CSTCl^SIT^si?! 35 ^] k?l] 
9TTCa 'SIT#^^?I1 vnz^ ; ^TC»f^ k'^f35?lT>f <3 I 

^f5nfe^^?r 5TTS vfl^^:«rf5jiiTsr c^rw 

9C?ra l^5^fc^ k?Il <3 

g<IWC?l^ 31?¥k ( ta>?-^f«ro mg, space of 

Diesse) ^p5T?rr® gsc^ 1 ^f\8^ gi^ggcg arsk 

^sRTHi fa^5R75ik >fk^ kki?!] ak^rn:?! (hepatic 

duct) I 

<3 I c^mm ^ (a^iftigp 

f^igpjg ^fs^f^i-^isp, ifpqr^^ cg%c7w, 

*fHi ^ kf^ 'jpTgsn^l (basophil) vfrm ctf'^n m 1 
afgf*Tg f=Rsck ^nRig 5^® c^k 

“feugpRi sTT^c^T^fewi sjTgrrsnkf ^*0i:ej?i c^m- 
5lm upvniTfgi ^T5PTC?rg 5fTlc$T?p^f§?n i cg^rm 
fa^a«iTf5j^waff cgspikfptc^ ^ sn^cgfif^srpi 1 57 ^ 1 ^ 

^gsT?! nf^k?i kc^ cgsT^^k^ ?[^ ^ ^ag? c?rak cg^r^- 

agR gsk ar^TC^sr >[?cag«i «yi*!??! 1 

9-3 (composition of bile) 

fa^ aki's "siQigi at'®^«f ^k i 
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<3 ^ 


^T?r ( >!ra«ft 9.1 <3 10,2 smsr ) I 

>iT5cft 9,1. ^‘nr^Tsi <3 I 


'Q 9f;«f 



'®T5 

1.010 

1.035 

fn- -‘1^6 

6.9-8.5 

5.5-7.7 

>5'r7f 

97.3% 

88.9'^ 


o.s. 

0.9;: 


1.9’: 

9.1% 

WT’Wl 'S 

0.5 V 

3.1% 


0.11/: 

0.56:’: 

f-lfi'5 

0 32;: 

2.35 V 


a?jT^^2 cjiif^m, n^TT:J!?rT5j. ^iT5jf>??rnf 

5i5yfi:?p5 'Q 

f*»fe^4«r (bile splits) 5 ^ci c>irT©?im ^'3C?rT(:^T?:^^ « CTrfefrm 
{?^TC5ia ; ?19I]^5I Ij'QC^TC^Tfsr^ <3 5n^??PTC^lf5f^ m'lm 

5^?^ (bi!c acid.s) ©Rq I a^R’^S 

at^SlTCei ?<l?5f^f®si STTSI^IS 5^f(3 (bile 

pigments) «!(TC^ ; t 

f?!fa^?,[f®T^ ^i\\ (c^^awTsf). >iRR. I 

# 

9.4 f3^ (functions of bile) 

1. SF5T$ 41 S^I^-nWICSf'? alwsp : fa^oSRci^k 

I asw^s, fa^5f4c«R ^ici^r f44C4 «r'5np*rcii4 

sTT^ca^ (i^Ta:f5i4 ) c^si-sii^ca^ caTf^c=?4 ^ ^ui 

41^, t5^Ta:f31C5R f4=^T»r ?ii4Tf?l^ 4T^® I 

fa^5l4«f‘>if51 ^c!4J«IT4 (surface tension) ^:siT^?n 
^<55I^«n^fff!C45 4^ ^5 ^5 4S«[T?I am'$ 4sf3l?ll 'Sl45f4^ (emulsified) 
45C4 ( fas^l, emulsif>ing action ) | 5FCef ^s5j^«II- 



CJTT^ (surface urea) 

ta<3 =^^^C«1 5[il I 

2. ?FFT$ ?T S^f^’fWTCSf'^S C^r^«r : ^?T<T ^<3 f‘'»R5er^ei 

I a«l5I^S. Sp)Kj?| wtl’ ^IT?>f^ (higher 

hitty acids), a^f«5 ^Rl >ffe WaTHl 

i^5l5T^I ^1 fsresfer (miceile) 

( fg^T, hydrotropic action ) i hCT5l^?5f 

?ii, fsjc^fcsig 

"fSTca^ ^TOT I fw^ls^s. 

spiic^ ^1 C3iT?;5qTfsic>igr^®. 

c^h fg^iiT?) f5 5^«rT?i vfl's 

(emuhion) ^T?l C^5I<3 'sif^T'siT^ ^5T3 

C»fl?^^ 5^?II ^II?I I 

3. 5r^%r3fr(fat-soiuhic) r®^r?st;^3r pirf^«[ : 

f;5, T^i^ifsjsr c^, ^ ^nc^f^c=T^ sNgf^t ®?cf- 

5T^ T?n:3^^ ^?em^ ^fg?ii ^i^icff^ c»tt^®i i 

^ H^5}^C«rg Jh?T?ri ^5T3 C»ITf^^ I 

4. nfsf'nr^, z*{m « : H^eis^iei'gfsr 

^iwT»i?i-<ic>r^ c<prc^c>^'^5r >}f^5f ^r??ii c^c5!f:>^ 

ii>^rc?i^ ^T^'f ^c?i, ^ c¥n:^c^5}?;<ii fsrc^icsrg <51^^% 

^\m C»TT^'l f^C^Q «R5C^ 

g[f^?n '«T!^Tg OR (cAcrelion) <pcg I 

5. ?^ (choJcretic action) : ^gll C»1Tk^ 

fn^’^^enr oth ^«i (9.8 2^>^^ ) 1 

6. ar5t>r?5^T5 : (peris¬ 
talsis) ^It5I^?Il fsfC^p ^HTfRl 9f?^ TO I 

7. (antiseptic) fa«ir : TOICW «ICI 

fgjui ^i?i; <3 c-iT^q 

gm '51C3 ‘5iR>i^T^^ fg^ gros i 



76 




8. caw (excretion) ; C^TC5}C>&a8?, (bile pigments), 

'sin^^jTpfT^sT 5f3^^disf, ^if>!v5 

^lf>rai HCsf ??f I C^C5!C3^5| <3 fn^- 

(^Si:=T«t I 

9. «^;si:*sa fitaian : 

’^(I'fiSIC'Qa (chyme) (neutralised) ?pfaifl 

'^5TC3 '5if^T<if f=iaTa«i ^ca I 

9.5 ^;Sf5^ 

1. f'*T^a‘I : ^irUT^siI 

•Q c^csic^asf >f^cs'f5q^ I casTi5fi:^ac5fa aiaa 

^iac®ra (oxidation) C^ta-C^-i] ( C^lfsi^ '5i5Tf5I®-C<PTv£|il- 
arT^Sf v£) cat?! ) ^ I Srf^fyR siTSf^ ^n^JT^CTl 

mf>TC®a f^fa^aia ^i5i casTiflsii^T^si ij ifla? ar^asTc^fcj^ «rirf^s 
1 '5ITai?I (cysteine) =TT5I^ 

<3 ^T^S( «inJ1TaCe[a $<3?a=i I 

(taurine) C^lfejsi-casi-^fl (cholyl-coA) '5[<p 

can^flSTwi^si ^ *£i^? i^ocaTc^prfsf^ «n7f>t\5 ’ikssji ar?! i 
'Q ^'Qcaic^rfsr^ i 

2- ?»r^s?^: ?pcct 

^ I sitTGpisfiT^ (macrophage) (?PTa^f5f af 

5^05 ’larssi <3 ^*3 csiif?'® sn^i ^T^RTfa 

tolisnf^as ^SK^fesiTC^Sl Celk-f^fM®Tf®5i C^t^T 
csrfa^f siTsiap carfw ^^“apR asc?i; ^ic'^ifOTica'R «i<3[ 

^sfai csik ^ 5?i sjT^i?p 7 ^ I 

fafe®TT®=f (reduced) ?fT^ ‘sfhsa'f 

??i I ^nraff^FiTi^ 5[tc^ ac^ 2n:^»r 

vsa? aiawa ^rsi^fsisf caifi^sif^a ^ arfe i af®- 
fafffiifa^^as t§fg|?n silai >fe aii^carf^i^ 
'*llll>t'5 (glucuronic acid) fafc^l^sf ^Ca 

iija? c^fcais •^aa ?Ra i 
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3. : «fTCJfT -^fa^iTcer^r 

“sif^raTei m I f-TOw c^TC5rc=^gr 

^ <15 5:^c:^ «iic>r; m\, 

siT^^a f^55 'SI^PH ?f[g <3 ?I5^f«RPR 

O^TCefC^aSf ^?:5 ^f>ICfff m 5f^l 

C§I55^ (excretion) ^C<T I' 

9.6 (circulation of bile salts) 

CtfC^ ^’flll^T^, C>T!5=« C»f^-^gTC3?l 
<511^^^ ifl^N (carrier) Cgflf^Pi^ 

C»fT^fei ^ I ^pCSf C«r^-^CI^ 

C*I^m 3T?I ‘^msiTCCT^ (?*fTf^^ ?^?11 ?»f^H WM 

T^I<1?JI ^ I 
^ f-^- 

( fss 9.2 ) 1 <3 

(entero-hepatic circula¬ 
tion) ^cer I 

^5113 f=lg^ ^5, ^T^RI 5ITa 
5-10% ^icsfg 

5^?n W,'5I^«f^ ^3 5^5 

c*nU^ m I 

^<1 

3R;51 ^t?n 5iT<3?fT<f 

ai?! 15-20 m ^3-^^^ >iN^=f fg?!! a^rf^ 'g 
faC^ ■aTC^—airSl^^T? 'sn^TC?!^ 

fa^^R:«T?[ 3 ^ 1:11 ^ 

Vi I 



§3i 9 . 2 . f^l^5!^i:‘t^ 7l»^fSI5^ I l-5I^-«;- 

f’l'SSfMt. S-'Sfjr^ ; 6-C’tt&t®T I 
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'Q 

9.7 ^ ^®lt^ (circulation and 

fate of bile pigments) 

Wo, sni^FPiTW ^Ff>RIl 

a^jT^Tss «r^T^t^sI(:s^^ c^tc^r^ ^t?ptc?j 

^ I 5]^-c^^?5r *.^ M«r^?^=ic=^ ^f®f?n 

cr^i smH^s >if^^ 5};;fc?f7f5r^ ’5rjTf>n5 

a;fc?iT!qT^^ ^5 ‘ic^ f'TO 

^ffe'eic^ ’^9®! ^C?r ( T6a 9.3 ) I 

>lT5n:¥C^ ^^<3 5?I I ^3 

SqfC^siI^® *^5?% 

5T fjEI ^ ^ ^ 511 

^?<1?I1 C«f« 

^T ^I C»I 51 3 

'S 5i5rT»n:?i (colon) 
^9T<3^'® ^5C5T9 

(putrefaction) 5PCc^ 
5t5n ^91- 
Wsfl/RTC^iT '8 >^|(;4]- 
^^TsiCSfTCWCSI 

I ^^rc^- 

f^feiCsiK^R 

1??1 I ?R:o}9 

^r®Tf99S 9C<9 ^T9e| C^ >&Ti:#rf^?5R, ^#rM5fl?TO^C=T9 

^T9Cer^ (oxidation) UCei^ I 

^C9Tf9f5IWlCi^ ^3 ^SIRR C*!!?^^ 5[^1 

^Ti:9 ; Wo 'Q ^^>it9«i 

tfsirgfCSI <3 :^5 (M^ 951:9 I f*fC5T sicsf Sfm 50-250 

fsiksTiJi a ai^ 1-3 fufcisfTtf fa^95r^ 59if^9 ^ 1 ^cg9 
stR^ 95fk ^telMfffCHIt'Srtsra 91519 WraC*!^ 

^ i 



9.3. I I-W-9t£fl, 2-f^'5t»t5; 

3-5ft«)t^‘1 ; 4-|9i ; 5-^5§=9t5 ; 

6-^t? , 7-519 5 I ^^ 
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9.8 (regulation of bile secretion) 

(cystic duct) 'Sf^ ^51 ^?} 

(common bile duct) 2 f?'® 

^"m] ^ fsifsi^ si5r 5n9rTc=ti ^ (fsis 9.4 ) i s^sr 

vs^isfd fgg^ 

5^^^ cfT^titRi ?[?f; fs^pfi life's ^ 

‘afffffsra m 5fT9fT^?ll fjtH] I ^ 



9.4. fn'5^^‘1 nfr^i i , 2-3rf«^t?‘i «f?«i; 3-^t3 


wra«i ^ ^ <3 fa^"! ^srrci m \ 

m I 

^n, 'snro? ara acii 
5q*^^ ^ am I fa^'^<js a^H^s 

?iT>(T?ifsi^ “wc^k f=t?i3en*fk i 

1 . aWTJtvk liRII : OTf^R §tI^C4S[C?FK36 « 

h^^«i-5^ ^3 carf^ 5^1 
5rT*nw fa?n 'stri'Q 'Q <a?5f ^iRfc*i 
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'Q ^ 

<3 fnC^ ‘^TTOci ^fC® ; 

(choleretic) n?TSj i 

( 9.6 tim 5^^! ) ^ef f'^TScRej- 

^5T?i; f‘'T55r^«f^?5n $'Q;;^fi:?i5T(:3C'^ 

fa^T^ I ^irf^-fsifa^ '^Tfwcsa (acid 

chyme) taf?iT^ 3?cfi f'^^er^efa 

fs^T^csica^TCer^ acf^ ap -^t^sricq >a 

<pca, ^5i 

sjicas ; r'»r^s?!;5ir*^^‘»f^ (hydrocholeretic) ^ | 

2 T35^r : >i¥^^2 '<3 

^ mm ^R:aCT T^g^a«n:as 

I c«?fTCTa -^aryfsic^'fl fgf^i 

acfJTC^r fst^rfa^ ^ i 

9.9 &¥t (functions of liver) 

1 . fwF?*r • I 

(bile salts) 'stTi^fia ( ci^^-s^^issf). c^CSRT^flSf 
‘^Ta’irsp <3 c«rT^cci vs^? 5f^5i^ f^^Tfsf=i'»j[f5f^ c»fRcei'0 
•ST^ia^l^ I 5T®I C®lf>ff<ifil, Mfffff^il 

"stca ?iT?f 1 (f^srfa^ ^icsnssiTa 9.3 <3 9.4 

a>i!^ 5 ^ 1 ) 

2 . C<155T (excretion) : ^T^n, ffSI, C«lk. '=ir^'f a^f^?r «!^«1, 

^i^jTpiTtsr ¥3j^Tc^is, hfejff^=i, cs'&'ac?!^ 

CffifyjfsR. mmzam^ (toxin) vq f^^?r 

>if^ ^ci 5i?;gr ^ I 

3. 5f-5is'»rT5F% fa^ : (o) ^f\ aei5lTC«f TfC^ CSTT^^ 

afasfcf^i ^ ; 'snT^srfsRn asc?i^f^ (3nc^ 

asT^ ^=iai5 »5[^ i (^) aiawa ^iT5i|f3jq, 

'sniffitpi- 'Q f^&i-c5rrf^^f^=T, caiafwsi '®nT^?pi- <3 

f^$i-c!T^c‘^TcaTf^ ^ I (c) c^T^sinr 

CasR «:-»fTf<T!T a®ac>i (anticoagulant) ^ 

4 sr^ I (ci) ^ifi:^^ ^T‘^>45p?t-c^T^^f^ •^«r‘^c»fa < 3^=1 



>0 c^Tf^ 5^«r^T^f5fc^ ^ 

<i^?>! f?c3m:?frf=^sfc^ ®Tf5f?n f=iif5i|f^=i 'Q f?i?5i®Tf®5? 

I (e) m ^fU5 yrf*19^ eirf^C^ I 

4. t*OT »i;iwr (body defence) : ^ 

RT=ji '5WT«fe^ >Tmw{ am ^km ^ i 

5. (detoxication): ^s?- 

5TH1 ?rT>rT?ffsi^ 5i^?ii m 

?T>iT?lf^^ <3 CgSCSTTm^Tat 'WCsf 

^ I >mc?i c^t=[<3 c^ho 

-»ftfT«f i^Tf?f^ (oxidized) ^^5I| ^ ( m, C^fTM 

wi<j^e| tT|C^TC^r5nTf>rdc^ 55rT!IC«l ®T^- 

), C^W -siffTsf fWTf?l^ (reduced) 5?I ( 

^nf>r5 ®iuf>r^ ii^cfii- 

^5ni?5r ). C^m'Q ®rei?^?»[^ (hydrolysed) ^5] s^ 

( wsif^csic^ ^nf>!c^ 'Q yfnfcryiT^cer^ ), 

'srmra 'SIC^FPC^-Gf C^TSTO 

(metabolic) 'WCsf?! fsT^r^T (conjugation) ^?ir 

^1 ^ ( ^«n. f mi 

'SlJRTtc^l S|fe5II ^Tf>f® v^^nTifiT ) I 

mw^°o ^cs ^1 Q5 =t ^ i 

6. : (/) 5ic’?i^ '^^^rrc'i ai^- 

c^Tcwsf 5i^?i I (//) c»fTf^^ 

^ >i?a5 ';oT^T?;5f5 

( sntc^RSfC^f^, glycogenesis) i (Hi) <fC^ af?}sn«J 

^kim ailc^TCi^si ^Tf^?ii ^?i?n 

m (arl^rcsF^^r^r^f^r^r, glycogenoiysis) i (iv) ^iwi^csn 

siRi ^ 

^ gluconeogenesis) I 
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'G 

'Q ^i?:*jj 2fc?iT59=??i^ ^Hwisn ^ 

3rTff] 5ic«i i (v/) c‘»fc‘^f5? 5?>ic??i5 ‘»rcsRi ?ittoi 

^^f^ I (vii) 5i;C^T^. 

s^FfTtl^R^ C^t^^rrsn^s? a C^f^torfsRP 
^ I (v/7/) 51^C^ (Krebs’ cycle) snsnc?! 

(aerobic) sif^Hl ^ 

“f?i i 

7. WiJ^^ : (/■) ^3 C*fTia^ ?P1T^ ( ) 

Ca^l^T^CoT ^R;l 

?IC^ ^if^I C^ iil^\ ^557 (7S|*f^«77?f (adipose tissue) f^rai 
'^ey-o >if*8^ «?ii?:^ I c^sf'Q ^7?ic«i ^>i?;?pif5ffai::^^^ 

^^aT'f=7 517677^?^ ^rf>jCel 

aro (fatty liver) i (//) f2lC>RIcT <3 5P77T6 

^T5®1 (oxidation) sn:^ ; CW7®->f^:^l^ ^FTlf^ 

afC'St (ketone bodies) 

5a I (»'0 ^7?57 c®^ ^Twa aa*^ 

afaa^i? ^t^ic^fa Ja^jcai wc^a 37^c?jaei af^ atc^, 
^RTCfff^, sn^caTCffifa^ 'Q 'Bniaifa^c^ifa^ aiaas 

(unsaturated) >l"t;?Effa^ ai l 

(iv) a=^ abasia®! ^ i 

8. Ta-ar^ : [i) 5^.'® 

c^TCwic^^a^ a?r.?ifa^ 5a i (//) ^<3ca]C^if5ia5 <3 sn^icartefai 
^7fa^ aiaas (bile acids) 5'8art c'f7:5 

c?P7i:cfc®^5}a aara '^ifaara*! («7) fasg castcsic*^?!^ p 
’Bta^a vfla* ^la'S c'^icoi(,*'i)<^«i{i=^ c^tc^^asr "afa®!^ 

^fgai a^aca caa i (»v) w^ acat'Sfcaa 'srf^f^ 

o^7Cc 7?:5$5«7?:^ caaa a^ca i 

9. caiftc^a fa-ar^: (0 af^ ^Tai^cai ^nfa® faai 

a«acaa faf^^ caif^ a^c?ia«r ^ \ (u) ^tailcai ^iifac^wi 

a^fto a^faai a^^ 

c«R:a7^ a^cas ^aar^cai “afaa^ asca (^rai^ar- 

’5T*TT*®aa, transamination) i (Hi) af^ TaT'on 'Binai^cai ^ifa’© 



'snrsntcsn (SH group) ^g?ii 

m ; ^ccr ^?:5^f5^?^, 

cnwT^csn ^]f>r^f^ ^ ^tsti^sti- 

T?»*f '8^5^^*!, deamination and desulfuration) t (/v) 

'snrfyrs 'stncsnfsi?!] ?ifc^ 

I (v) <3 csikof^tw^ 

?5I I (v/) TffC^ ^5IT^=fl 

f^Tf?I=t, C3TC3TcM5^s^ STff^ <3 ^TSTT^s? 

=n5l^ <il^f^ 'SfiUTT^^ ^?[ I 

10. : (/) ^jt3it^c=ti 

^nf^, ^rM, S(;'^?^f5i <3 

T=r&?^8^I^^fer >l?C¥ff^^ ^ I (//) <3 

5i‘jfT?R:5i 'snif^rs 'Q i 5rT=ic^=a 

ai«fi?i 

^jTsnR&l^ 'siiite 5?f I 

11. ^5f^ 5inj5 : C5rt5 a^TR^s c?pf<itijsr ^ 

TR =?R^ 5^?5 csit^-carf^ ^ri g5i'®s ^aig- 

srTC55P I 

12. T^rfsTiT ^s ^5t‘FW5 : T^?«^ t^l??R >8 ^C^s? 

8 (detoxication) iJliJCT Hf^il 8 7[53?c<l5I 

(easily excretable) a'rK^f af^«I^ I f^^fsR. 

T^Tf5I=F ij a^f^ I spiFoS 

^TTC^lf^s? ^ 5?I I 

9.10 fen ^ft^i 

1. f5Tf53[^^RF<t*l a?“NR (detoxicatioD test) ; 

'5Fnf>ic^ f=ifei 

^^ai^sr ifl^s sj^cs ^ifer ^ \ 3Itst?i c>iif®?rr?i 

5^«1 (311911?; ?«f?ITIl ^:p?^a=r fwHl ^CQ 

t^arfa^^ ^j=!C^ ^km sirai ^ i 
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2. *1?^ (excretory function tests): 

(a) ns^hPT: f»i^m 

^1 I 

(b) f4f«r?;f5?5T TO^tsTfil (tolerance) *>r?[^?Fr: fsifif^ 

nc^ srrgra 

(c) (icteric index) : (M^ f^f^|feT?r 

M5r|[f^sT '5j‘s»fyfTgc«f 

in^Tsfrc^ get c«!if^^ j^^ui ^T'Q^]— 

yj^gf ^Tfcci Mgr|[?^s^^ 3lT5Tfj^C^ig ^^5 (serum) 

'^^‘f ijTgci vfl^? =nHi ??i I v£i^ ^4^1 fsf=fc?rg ^rcc^T^^o?®?: 
4^3inc^ (photoelectric colorimeter) f=tf4^^T|cifK5i^ 5^«1^ 

^c«fg ^®i^i ^rg?ii cgj^fi^ : 

(d) ^)isT wsir" ’fg'NPi : csrif^^ gf^f«i^ra f^^T«f^T^ 5^ 

^ : ?rf^ 5};fcgi- 

Slltc^ '^fgcTs I c^<3 

^Tf®?n =nRi ^ I 2im ’fg1^i?[ ?[f5ip 

(fl5^?cf^-a5Tf^ ^rSTC'^l-WrgC^g (Ehrlich’s diazo reagent) 

54*1 (colorimeter) >ll^Ti:?h 

5i;fi:gi=TT^® <3 C^k^tg ^'t§^] 

5iT^i ; ^51 §i;;f cgjsiT^sg fsfcff^g i 

f^^lTC»l?l ^*^5141 M®1- 

m] 4T?^1 =in^l ^ C5^ 

5jf jf^g >Tr^^ fsi^ir^sr «riT^c^T55r <3 f?i»n^?n 

-^cg arrf^fli ?! <3 

^«?i ^T45Tcgg c5ir) ‘»rt^5iT«i g^gi ^ 1 

3. ^r?l^f (metabolic function tests) : 

(a) «n^-’r?«^®f«T 



I ^2^1 fs|efc?l? i^5?l SfT^^ H^ei ^ef- 

SIT^IC^ >11^-K?I^ CSJlf^^f5l??l5 ^*^sc^^ei-5ff^ (turbidity) 

KTi I 

(b) >r5^»rl5i^ (tolerance) ^®NfI : 

9iiT5iiT5p:^T;^c<p ^ 

-nra =?] I c^T^ftc^ 

“'T?;^ >f5I?I li 51*^ ^;§f 

3^Sl^9^o=f f=f^?I ^f^l ^llcTITfC^TW ^5J^1 

^IT’fl ^ I 

(c) StT^l^Sfit ^<8?r 5!f<l3^ 

^1 «JTfeff| ^TC55{ilfe}si 

SI] I ^ c^]5f[?r 

^iTigsnrfsrsi |i:^^f>«!Sf ctfoiii ^?i fsmf^rvo >isf?i 

^]m ^“515 I ?icf 

5i;c^TOT '^jm^ f=i«# ^f?i?i] ^iTc^snifciw?! ‘smi^ ^ 

>1^ ^51 5?f I 

(d) >8 c^csi:*l?c5T?i ^ ^cf <3 

•fl^^j-^’fl, c^TC5R:>&?ic5r?i fsi^ ^f^?ii 

c9]miT^^^ f^T^i ^ I 

4. 'SsrsfitTS] 

siTsna^?! »i)sim^ 2RTi«*r ^Uji\ 

CT^ITCSI ^ >1^ ^^ISIWI^S]^ afw'l 'Q f^?ll ^®TII I '51115}- 

?Jii5}if?isi w?Td^, nil^r'o^ ti^iisirlww a^ isw^wd 
?3f?I] 5ITfa?I] snsil aiC^T?! ^ ^ I 



10.1 (histology of gall bladder) 

?fK:e s^f^i 

( ?5g 10.1 ) I 

1. CSf^rsf 9^^ (serous coat) : >Rr:’|^ 

5!T!I f«f?li C5I^>1J^T?^ ?W1^ 

I 3C<J f^f 

C^T^n ^T?f 1 

2. (fibro-miiscular layer) : 

mJW^i (obliquely) f^^ng isit^rfe^ 

'Q #Ti:?P (elastic) C^T^I^SII 5|f^ i 

^ I C’Wt- 

5?r: 

fn^TO >rf*8^ s[Tf^(?5 ^7^ I 

3. 2?rf«5r^ (mucous membrane) : fw^pfl 

m ^1 ^fsr Sf)^?l 

51^ c^f^Tu I f‘^i7:^ ^?ii >i^m\ ii^ 

5^111 ta I ®|TTf^>Q5TT?f C^T^T^clffi 5tf^ 

i^fsic® af^ t^<|5f, 1^'^'k’T‘ft^ (ITILISCUlaris nuicosic) =1]^ i 
(luminal) ‘>]i i£J^>nT?r wl^ (columnar) 

(epithelial cell) 'sp^^ | c^R5j[fgr9 zim ^ 5ii^3qf®^ 
‘fl*?? ^TtTC*TC“T5 ?=FPC$ Caie? ^1 f=T^35?fm ^OC^ ; 

f55?ll>l 'Q ^ 53*n^‘t ?TSTi (granules), spfa- 

«rsF, 5ii^dT^j^%5fi 'Q ^osrrq-p 

^ii i 

csi^wi WT?r c^^TOCci^ ^r<i; 5.^ aic^^ 

c“iR«T^wi ; 
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10.2 (functions of gall bladder) 

1- : c^i^. mi aT% faism =n^— 

CTfTiST^?®? fHICI I 5IT3J9 'Q C5Tni?3[^?*f 

c^ ai®fhi fa^sp*!?! fsrci sn 

Ca»fl^ (sphincter Oddi) ^ 'SiT^pg f-si^ 

^^3 ac^»r =T] (common bile 

duct) wfsic^ «nc^ ; c»tc^T^ =TT5rtc^ sra 70 f^ifcjfsi^ra 

31^ ^5f Ta^T»m-stTcft (cystic duct) fw?n 

fa^«icii 1 9Tn:a (elastic) 

^ «[m?I CJNTCSl ^C9f^ aTK->lTiIT<l«1*oS fa^T««Ilf 

ain 60 >rf‘0^ m?i i 12 am 300-400 Mei- 

fa^ ^ I y\Tiin i^sr 

<3 cT^ei caTf5^ ^?n ^1 5 5rTc^ ^?n m am 

60 fac^ af^«i^ ^ 1 camei 

3(T^i?i Ta^Ta?i am 12 5i‘&m ?a^ a*B?[ 

arc^ I m] ac^a ((m^aw), amiJi, *ft^^ 

(5f%T®k ) ^Tf>i®, caif^oa. caa^o^, ^tRT^cm 'snite a^?^ 

^ fa'Jim a«jmT^c»ra ^Ic® s^cafa^'^r- 

^r^aa-aiisrfywrsfr^fstsT caa;^^^ ^Rfi? ^ 5S 

(7.5 aasf fa^ac?i ®T?[m ca*fi^fa?[ 

<ici5 a^f:^; 'Q^ ca“ft^ffnm c^5?i ®tw^ fafa^i 
^ I ¥C5i af*s® fa^ facias ^c® a?:^ 1 c^icsifacT^i- 

^faa-aiPjtai^r^hcsm a® ca a^spst ^Tamf=mj awia fa^rac^? 

^km fac^^ a^T5[ aT«t® fa®^*f"^ 

(cholagogue) l ^T®1 aT^fi ^gKI 'sirfacei.^STsarce^sT^^fsRr 
(receptors) ^aai af®^U^ (reflex) aiC^. 

C®5na asiaac^'fi (parasympathetic) aro®^ ^f??Ii 

(nerve impulse) Ta^T«0 'sufani ®T5J?r a\C^T5a ^^C® 
aTC<i, c^a?>ic>5i4=i-a>3i® «ica^i 

5^51®?! I ^TC3^ ms a^!OT aM^ (peristalsis) ®<ic5fg 

'siaigfe® CT ^a?ac5?lm ®f5F ^m, ®t^ <3®!^ caatew c‘^tf^?ii 
arsif?i^®TC^ faf«mr gsfgwi ws fa^^g acgca ^5[m®i 1 
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2. (absorption) : ?‘»f^p*rCII iS?5r 

<Q ^«I«1 C»fTf^'$ 5^111 ^TU, 5FC^ 5^^-'5fT'5t'5 f^fC^ 

97*3% WC5r^ ^5}^T?I H^l»t?I f5?§^ Hers ^a 88*9% 

I H^T»IC?1^ f^#?l 3#?I- 

'Q c»i7^«i ^?ii f?i^^ 

?icf ^!^i 'sii:^'^ ^51 «[Tf?i5C5r« c»fT^«i 

I c^^^fei?r tarn ^ 

I f’igT«rc?[ OTif^Tsi's 

a^T^s?^ (osmosis) c«I7^ei q\k^ \ 

3. (acidification) : >if<IS^ ?‘5'R5 

C»[T?^^ ^tui 5rr<35IT? Hc^<I (alkalinity) ^fsi?ii 

5^?n ra^ 

<3 fa^7«T?;?l? fa-^£lt5 8.0 6.4 I 

4. 'S^?*f (secretion) : ta'k ggi^ra 

ii^a^ni c*i^a*nsi, ^ ^ ^<^=i ^ '^f?ro fa^T*ic?i 

>lf<8'5 (viscosity) 'Q C¥mN (mucin) aT^«1 ai?! 1 

5. f-»ra5ia f5RFa«f : aiejtc^ 

a^JTSf i ^iks (elastic) «n^ 

^5icsi^37T?q (Tit fa^T»tc?i sia ^ ' 

(^^si'Q fn^ ^5 p;m ac^ ^ arf^^r 

c>it fa^c?! sirc^, fa^eff^feic^ ®f5i?n 

c>r*niTi fa^ia arc^i ^i i fa^i»ra 'sia^irac®!^ ?a^=n®ft 

^'s ?ai:^5 a^K;![ ^itksi fa^^TTeft^feic^ fa^^ia ^rf^ 
fa^ W^ ac^ ^?R35 «nc^ = 111 ^ (jaundice) ^ i fa^- 

5Ta f=i?)3i:«t ?a^ac?i^ <<)t sj^cc? «nc5 

fat^?i W51 ^ c»rR«i af?i^i*i wt?ii f=iw 

aics? f^f^a^ >iT5Ti:^ (nt =9*a af^isnei fa^ *if?wi 

^nf^i fa^T*i?i ^51^ 3 TgFfi ^ac^'Q aafsps ^ 1 

10.3 (jaundice) 

(macrophage) (pfR^fei csirfe ^5- 
^5f?n =iT3i?p 



fw(?l 
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(bile pigment) ^ ‘gf’ 

^ ^wi®i §};fc?n=ii^^ 

(conjugated) m ^ca i 

caPR'Q h^asfC^^a 'ias« 

?(T?i ^5 #5^ f; ii^ caNC? =inai acsf i 

2f5f?i^s. c^R<3 asRc®! afa (Sifi^ a^^ffifai <»if5f?ii 
^ fafeifa=Tcas a^ m aiaia m 'O s[f 

atal ta af^{»a3ffsr® ^inai (hemolytic jaundice) ^ i 
fa^la^s, casp?<3 «i«aa f’rs ^3 aif^a =ii 

aifai:?! fa^»ia, maici! a^'s ^fsiai fa^ia ai^a, to 
fa^ ac® acaa ^?aa] araTSffjt^ Jiriai (obstructive jaundice) 
'SR^ia calaaai (conjugated) Mojifa^i m% fafsiifa^ 
a^fcai^i^c^ 3ir5Tfii^] ad iia^ ^ca ^i^ia afasiia aros i ^^la^s, 
aPTiafa^ aarwa a^o ai ^iaT^ ^maa ^is\ a^^ 

af ^ fak^aa 'st^aiaca aia ^a, acf ^ 
^ai ^ fafsitfaCTa mfi^^ ad, f=?^ cat?raai faf^i^taa aic® ai 
(a?F,‘^fa« aiiai, hepatic jaundice) i 5^a^s, ^a^a 

a^'o-c^ca faf?i|faa 5J^fcarfax trroca^ liias^Ttisia ®i«Ta affe^ 
af^-cw# p fak|faai:5p fafsi^faa £i;;fcaTai^® -afa^ns ^faai 
ta can ma ai, to a^^ p faferffacaa aiaifa^i 
adai aiiai ^etra-ai*^ cam (Crigler-Najjar 

syndrome) a?:®! i 





11 .l (anatomy of large intestine) 


f 5R35 wai^ $f^<3-C^nrfc!^ (sphincter) 

3i5j^g sTTsik fsrca^ 

^?ira '5iCT^ c^facy I 1.5 1 

a«W^»f c»l^-1^5rci^ (ileum) to 3TO 

31^ fffffUl ; 

(cae- 

cum)TOiaM5^, 
fs|S- 

ai^ ^51^ 

(f5ffll.l)i^OT§f 

^ffi<3c^TTer^ca»fi- 
^ fff c?i g 

3[ffrp*i{:<i^ 
(colon) ^ I 
I k VQ - c^ fer ^ 

11.1. 'T'lfTsfit I 2-W? . 

3-l1^s-c^f^^ . 4.^j^'''5ff^ ^1 'sj^TCl^ siciji 

"srtciitft 3ierf*i?f. • 6-i?f^^i 

Tl , 0 , .p ' 

S-firfi; 9-(;v»ft%ff%?nf5it“f?. io-^[ 5 Rr 5 fri ^ ^ (vermi.orm 



appendix) 

ar^f^ 1^ I sisima a^rar?*! ?r mm 

(ascending colon) moi ato^ ; ^^1 

*f?^a<«Ta to 'SffiOT arsjfjfi?? ^if^fiTc^; (Tfarsr 
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sreiPTO (transverse colon) a^cfj^ 

fsn:5^ ?pfC^ ^rtol to^risr^ (descending) 

sT 5TI>*R?J5 ^Rffpp to? C5ff% (pelvis) =irtoTCf I 

^c?rT^'! 3i5ii*fc?^ ?si?i?iT^ 5^1 ^iff?r«ic?ra 5^«iiK»r ^i 

cai*f®ls^5r (pelvic) sreri-R^l?! C«tC^^ siiJiC^'^lT^I 

=Tn5i?ii a*rg^ (rectum) ^f?icr^ 

^^?ITCW I si^=lT5ft fff?n 

C‘^»lte (internal anal sphincter) 

ii?f^^ C‘^*fk'« 9fto (external anal sphincter) 

5^fi5 c-s^»fto?i ^T?ii I <3 3ic!p*TC^g toi ?i*!rr3fC5r 

aT?i 6.5 c>if*&f3ito <3 1.3 f^to I 

11.2 ^^VrCaf^ ^51 (histology of large 

intestine) 

9fp:5 5^135 

( to 11.2 ) I 

1 . (serous coat): ^Tf?I<3- 

e?R >!to >?n“^ ; 

^5^3^ c^f^sfTc^ m I srsrpirc??^ 

cyi5n>? m ^ferai «fi^i 

( ^ir:^=r;T®J5r5r: appendices epiploicac ) 

C3?5f=^5II?J (adipose tissue) 5?^ >lfw I 

2. (uiuscle coat): 

cn«to^^k f^toi 

9ITC^P I 5^ 3JT^^TC^ ^Kcl^ 

( sriRJC»#f?l^ myenteric plexus) >^51 toto 

^?l I sni^C^^ 3T®rsfT5fi 3I5fT«fC?i?l to“I^KC»r mrci (caecum) 
^5C<i^ 5?5iT5?Ti f^=if^ 'fN, 

^ei5 ( fi^fsrar ^mk, taeniae coli ) ; |^ictf?r 

5?5IT»rc?ra ^ ^'a?lfw (haustra) 
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'sm ffpRIl 9TTCS f5T^5 C‘^»lW^jfl5 

?fl 1 

3. !5r^fg^>!^?«s^^ (submucous coat): gCf?I 'OfTcr^tl 

^Tlfg-ecfra >8 (lymphatic) WTSf, 

(nerve plexus) '<3 (lymphatic nodules) i =1T^- 

«rTCer?I ^Jt- 

^ic5i^ 3iwt i 

4. ^*rf«5f^ (mucous membrane) : 5ie}T«li:?I<I 

(luminal) (columnar) <3 '^H’!T5 

(goblet) >TTf^ fffin 1 nR*^ra C^TW?! 

f5i^T?f c^f«i I g^i^m c^c^?i 

^Seflt «1TTO Sjts (striated) 

C*f^ t 5l«iqT#^ 5I^^->lkk'S 

*f^^nr (stratified squamous) 'Sii^<j^ ^5JTa ofl^® stffjsrTsft?! 
'5r^f«i^<c“r s®T^r?r ?ni7i51 w*ct<i 

WfelJ C^lSTSl'Q m «fT^T?l ^=^T5fl5 C»r^T^^«[ 

?|S5n «1T^T^ m =lTfsi5TT^ ?^<I !^<3?IT^ ®lT»f«^I 

^31 i C51T^5iP5Jra ilTCS (matrix) C^T^sn 

pfN <3 =i5fT^5 aff (9f;5i-af*ar, 

crypts ) l ^TRia % ‘nrsi'^Q (goblet) cm 'Q giST^?! 

(3lt'*TIT>f5‘ (argentaffin) Jilf^ T^- 

(basement membrane) >lfi^ eni:^ «£l^v aff?l a«IT5fi 

^!5^rc3<i f9i?ii I “suTzsi®! (?pi? >n*fH«rs2 ^ric^ =n i 

jHa«rr3fl ^ sfsipw o sisfsrrsfi^ af’^^fs;^ ^csri 

^ ^J^V5 C^TW<I (apex) >n^C^^€?C31 ^cfk ^«f 

'G secretory vacuole) ^ CW^I 

'm : cmx:^ (vacuolated cell) ^ i '<3 

11.2. f^gsi «t?c5!?w?, <5^) i l-^stf^ ,- 

, 3-c^%y5, 4-(:7fsitJi -, 5-nt^^ ; 6-5tf? ,• 

, 8-|%to^ . 9-jm^ ; lO-?«t^ ; ll-^?l^5?tl 



^f^?n ^T5?ra :5>iT«fi ^ i g^r^r^ ^ arc^ 

mtcafTf^erit ^T?T5I 5TR] C»rTO«l (absorption) ai?»r 

5l^c^ arc?! ; f^STTOTI C»rT^C«l 

^5TC3^ ^oT^!|T?I J^rSTR! I 

11.3 fsji^l (functions of large intestine) 

1. ^Twn^«rw? : fsica o ^T?f] 'Q- 

aT5^<i>T'i3[f5i^ «i^f«r^ ^sfvQ-c^PTfsi^ ca*fkeT?i an ^5? 

?I5im (colon) <3 ^^iici (caecum) ac^*r <iig? CT-s^j?;^ 

9iTc^ I «n?^ra >T?ic?r ^T^fisrs ap 

^ 5^511 aTT?n5Sf ^T'G?fT?I ^T5:T^ yf*!??! ^>iT«iI 

5?I I ^51 %m f^i f^l ?^a?fl^ f5I>l??:^T5 (anti- 

pcristalsis) •^mCM f'fC^ <VT5yi?r 

5tf^ g;T>T am I 

2. C»rr^«r (absorption) : am ^OX WS\ 'slI^a^CCT?! 

(osmosis) fmi ^JffIT«rc?I C»tTf^^ SIT'S?!]?! <3 ^5]?]] 

SFW arsi I f^i at^5iK«i 5r^«i, cspif^r^ 

fa-^9ff?I f^^lfsis], ^]T31T|^, 
'Sica^f^ (anasthetic) a^f^-Q 5]5}T»r?I C«]Tf=g^ ^ I 

as!R^S (actively) c»fTf^^ 5i;?:«PT^- 

C»rm«I^ SfSfm^S (diffusion) 

5]C^ I f«5]T>I =TI «IT^ fSTCIf ^fffSTT?] 'SfCSf^ 

I 

3. 535=T (excretion) : aT?IW, . 'SI]?mi=]^, f^I>i5fT9f a^ 

^ *iTp r.^^^fsr 

^f5?n c^ 3IC5] i 

c?c^<i ^c?]^i5 '®i^ '5 ii?r< 3 (t!«n, 'Q ) 

(3lf5^ (excreted) aiC^ I 

4. ?5T^‘f (secretion) : ^?3TC5r ^T?[T<! a^W 

31?’*«1]?*T W*R3ra (colon) ah ^ ; ^T’T]5IC'S5 >f^"^C»f 

S!T5^U^^ (receptors) ^5*f35frai5 sff®- 
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<3 

(nerve plexus) (local reflex) 3ii«nC?I'Q 

(sacral segments) =1T^ ^ifen 

5TP»^^ ^f^-’«('S^^2[fpT (lumbar segments) =1T^ 

^5?11 '“|T5T^ I 

3I5tT»fC?I^ gCJl ^51. CSTsn (mucin) o!f^«1 ^R, 

C^R'Q =nt I 5ICSI^ ^?55ITi:«l ^I^14?R^ «fT^T?I 

5>lf5 am 8 ) I 

5. Sf^^T«f:[srf^ fssti (microbiological actions) : TJSim?! <3 
"sriTCa v£l<PC^Rt ai«ft (protozoa) vS^? ^T?>Ic^l>|, =TR1 

WK^ «rT?:^ I W»n:?I C^MT^, 

f^. U. vflUTii^irc^w^, 

caTf$?n:^ ^i555nf<pi i 

esjT^, ^mi a^f^ 'src-s^i’^i 

'SIW^ Wl^I<^5 51?^l] 'G T^HTC^'Q ^Ci?^ I 

^wi sir??, a>t[ a^f® cai^^ 

(host) aicfi'^ci^ (symbiosis) >i*a# l 3l<?lT»«t?l 

'S ^Tca^ (caecum) tim af?R^, ^T 15 T!;*r<I 5^5fl?I >3 

aT3C?r*r ct^tc=i 'si'^ifs^ «jTffRf<i arf^ 

'8 >i^i?j^ ; 'sta^ftf?;^ fa5?iT?i ’sjaif^ 

^^afT siT=fi ^ai>7R car^ areft^ i 

mm f^is^a i 

(a) atiiaRs: c>i^5^T5^, 

c5fT(5 a^^ ^5'f‘i afeiypT^ismTt^?:^ af^ai^ si^ c^r<3 ^^- 

^^51 ^BBcscftg aTcfi?[ calf^^ spsite !^?i =ii i 

^ a?^>fTI^mT^®'^T^<T (fermentation) 'Q 

caiarc^iTR^, a^^ ^gf*! ^irf^ 

( ) ^iTfyi® ^?ag i aTefi<i 

a^?! a??i5iii;'i (fibrous) afcTJiiT^mi^® af^ai^ 

^^a^ 5pnf^ tisito 'Q car^ aT«ft<i 

(?*rT?9^ ^511 5iTii^ <3 5TT?>ip»fl ai«fl3 c^ce af^^iR <3 
5i?T«n I 



(b) : 5I5IT»I?1 « 'Silica CRIST'S C^W WfU^ 
f«f?fTf5I^, ^if^sT, (?FTfe^ 'snify}®, f<5l5T?^=r f^, . 

■feljlfsisi C^ (synthesis) ?®1 jTI^sT C?P 'Q C^jfspis 

^5mf>T^ '5R] f^Tf5H^5| C*II?^ 

^ =fl I 

(c) cjrrf^sf 5r?:j!r^n : ^Tm7^c»f<:^ ^®5 ?r ^iicJiTfsTJfi <3 

carf^^ 

carf^sic^ ?fi (:«fT55«i =n, 

5FC5f t^rai am 51^57 ^f'$s sjcsr^ 

a^rr^t^s :^s wr 1 

(d) (putrefaction) : flFiim 57H1 ?T?S7^ 

'Q (waste products) ^ i 

cw5rr5^C5f?i asc^r ^cap^jRsr <3 

c^5p^=T5f c^Tferwg a^?r ?pcer 5?f 1 

fgmm 'snistT^c^n jr^c^ 

5^1 I^rw^( ptomaine) 

^«!n 5n^?5H ^r^c^rrm 

5T^.3nf-5R, "BiMstfit I ^imi^iTi 

^yrs^fsf fw«rr^^ ^T^ira^R. ?j^r:^si ^neftpi^^ 

^iTC5iTf=T?ii I «iii5ir^?:qi 

c^pf, ^T^pfsR, «i)^\ ^^\EM- 

'smsh^esn ^^Tsr, 1 

c£]3^gr ^ ; '5!^>*ii <51^ af^i7:«i 

^ c»iTf^'5 ^a « fne^ 1 a5C=i^ ^ 

^r^?^icsR, tsicsR, a«jT5ps3 ?7gr^ 

f^i ^T?I 1 

11.4 (faeces) 

’srarfe^ (undigested) ’SiPrlT^W^, ^:^a<I 

«Rf*i^?*i, cat?^ =iTpfl^ ^la ^^us kfB^g a 

’Sta ^^'5 C<lf^ (excreted) (waste products) gp^Co Si^?n 
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5151 ^ I 5fSr ^W15lW, 5^®, ^5*f5it ^ 

1 

brfipp nf^^rt*! ('srrf^M^ Wcai) ; 100450 srt^f, fn->iif5; 7-7.5. 

: 70-75% ; : 25-35% ; ^C«?^ ^‘1:5%. tm : 15-20% ; 

^ffM': J-3% ; ^51); 8 i 

5ic5i?i «f^o^ 10 i<]^'5ffgf55iT5i c^ioTT^, carf^sw 

U. ^a?in3m:5^c=PT a^f’® #^i»3[; caTf$?:=i<r 

Carf^sT I C!51«ri. 

(abrous) carf^=i, f^ter cw, ^5i5T»rc?i5 o wfa^ «a5T5fTt5i 
i^=n'Q 5K5I caif^s? «fTi:^ i akai^ =^i 

^iRT^sd ^>1^ ^?ii f^-f^^lfsR 

<; f^^lfsR c^ «J*vf SJC?} ^5^ 3[? I 

5iia 5-10 ^sT ^rlfgiOTgT^'S, 

CSlTCSllfsJW^^®, p 5FlTf§ ( ) ^Tf>fv5, 

STff® 5iC5ia (ether-soluble) 'sj^ca^ I 

5FiT^ (c^^a^sf) carf^^ 

S1C51 >iTsiT^a^s ara5f(ci ^5i i 

CTg^Ti^, c??5ic>igc5iT^ a^f^ 5'ai5i (abrous) a^ic^it 

sjcsr i ctbri arc^fi 

-mm af^a i aR- 

f®5j5iT^?yia, asa^r^ ^caia^fsicfi ^s c^icsp^irasr, 

^asn^i 'snrfTic^?! aeR^fa^s ^n5nta, (?paoi. t^c^rci, c^ci, 
HT^T'^R vQ ^^n^rc^fr-T, <3 asawf^q^ si^c^rf^k- 

carc^ af?r5iTi:«i ^^r i mm 

a^R^o 5ji^]aiR, ?5[c®R, ^i^C'iiTffi 'Q 

I 3ic5}^ ^«f a^iR^s fa^^ 5 =^^M^st 

<3 (bilifuscin) ^ac^ ^C?l i 

5IC515 mzm si^^a ^pTrsifyfiiR, c^f^, ttifm 

<3 «fm5i6 ^pac^Ri i 



12.1 »tfl*rt^ 

C‘'ltf*§5^ >TT^TOT ’«ITW1?J 

'S ^I^>!TT^T^ir^®^f«T Srsif^fsf^ 5^?!] OITW- 

^ I c^^^aT«ft5 

(fermentation) C^i^CSIT'^ 'Q ^=?TRI 
(fibrous) -^ffffWT^T^ ^ST'^ ?PITfl5 ( ) ^?>T® 

5?I I 

1. «n«1(?[ I^FST : ffFTSrr^ ’■b(&. SH^C^PTC^ST <3 

^<i?I 1 ; 4 ^C<f. !^>|^<5I 

1:6 ^rfsfc^ ‘prTc<r ^] i 5i®i 

c>f^[C5n^ ^TSTffff*^ 

^1, cy{gc5fTi^-a*rR c^rst^c^ 

^51 =n forest 

fa^l >iS4 ?R ifi I ^TUTfof=T 'STR^si^ 

^3^^ ^S3^5ff ( >?dT^^ H-^flt5 6.7) 

JffaR ‘VIC^ I 2f«fC^ 5^®ik (soluble) *1^5 

3R»fS ^5^^ 

4sf^c^ «JT?:^. ‘^f<i®trc5r *i§tc^ ^nsn^iw <3 ■sicHji- 

^TCHT'^ ^ISIT^CfflTC’lfT^ST ^?«r Sl^“^T^, 5Jce^T§TC?Il^^ 'G 

fsifsid «TT^«(pp C^^f^sr 5?[ I 

• 

^=11 c^M'e ^sT^T^sf 5iT^ I ?f«f?i^s ^izm^ Rfa^ ^mTfe=f 

4^«1 nfw^RS 5T»rR, ^ 

«15TW5 (bolus) 

f=lfSp?I I '^TOTIil ^P^af ^<3fC^ 

!Sf5fM*5f^ 9;;(iw^ <3 ^ i <?^1?r^i, c3Rf^ 

nrqs^g' asR ^w?i (tw=i <3 c^f^^srw) 4 it^- 
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'Q aicfN f§F?fl5I C^i^CefTiSf 

f^sf^ if.'rmcntalion) 2f^f^ 

^5T^ ^?i; c<iT^^ ai^eik 

( 'QCSjyn^ ) ^51 vQ C»nf^^ C¥55f S'^sf 

( ^iTC5K5IJ=fT5I ) 55 1 

3. wimz^ ar^ar^ : 

(a) ^?r5T«f5-5i:5I5 13^51 : ^^T^5-<IC>i5 51 

to?&'^ ^^1515^:51^ '51T5??T5 il5? a»f5 (neutral) 

51 •^T5^5f af5i:5i:«i (Ta-i!^5 7.1 ) 5 =§t 5, ?f%:55T?:^iT <3 

C'S^fksi5 1 •• 4 5^^1'^fe5 ^ffif5C*«}5 5^15. 

5^*^!!^, 511=^75Ti:5T®r ^a fsjfsje 5?i i 

(b) 5S>15 T3Rn : "srira^ w.-y{^ (intestinal juice) 

«ITRTl:CerSf nT^>in5q5T^^ i^T5f“el*^ 

^f55i 5?:'^T^TC5T!§7 <3 f5 I wrl::5r5i:^w 

^5lf55 C®^I^T.sq5 1 .6 5^'t^f5l?:^ ^5lf5f“57^ 

^f55] <3 5};C^Ti& ^115 I '<3 5fC?§W 

il=T^T|5'g.?c7 ^071:35 f55C5 ^ei51 fS735TTra5 C^15?5f^C^ 557^1:5 
cTTlfC^T®:, ^^55^ 'Q 5C'’&7C®r5 ^'^f5??‘c75 5U75 ; ?Pr.5I ^IT^7W 5^1:^ 
<3 -iiqffinfci^Ti^', 5 $?:^ ?j;i:55T^ « ^ 5 “ 57;«^iw 

5^^ ^^*5^ 55 I 

4. 5;5TfC*1l 37^57*1^5 f^T : ^^75^5 C>i^C5l7®7, C5f5W^^]i^ 

a^f^ ak^T7^P7^7$75C55 a75^ ^pf5575 ^EBCEI^k 317*11:073? 

'^f5^ 55 =71 I ^^73 (caecum) 'Q ’5^7*17:53 (colon) f557?sl 577557:^551 
<i 37«ft5 f555T5 5=ar5t 3^5157755757^75 \»lf5?51 

C3737C57f=l^, f57^fl^f5^ a^Ts ^•57'^ 55I7fw ^77f>175 55 I 5iij[5 

51 ^T?55T«fi a7«ft7:05 ^515775 C57751, 9T751 ^507:1 

4^3 3f5'^IT7:^5 ‘5{|5 ^7;=!^ C5f*| I 

12.2 \Q 

^77?f75 ^71^ 51 C^3077:«f5 512 7,-^ 5^15 «!Tt7;3^Sf 

41^a?T^^^?cl5 faf575 W5if5f?l^ 5^?n fS(7:>155l H 5pT[f6 ( ^5- 



<s (:»ngei 
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nf?r«r® 551 ; 3 * 17 = 1^2 c^jt?:*?)- 

faOTaT^ tiJim 'str^h^p »iC!i^ «is c»iTf?,'s 

?t?ii Sira I ai-si f^ sFiiiJ nfa^ra c^,a 5^^ 

"Pl^sia (emulsion) «ir^TC<l| C«Ilf^® 5^c® -Plic^ , :,!n :^5 ’>lfiI’TCs|r 

1- ff5If : ‘^*^'='117:^ I C^sis 

’BTRf^ fn^STIsfr^ 

^STCI !!n;;cT5^ ?pII^ 

^ ! 2}Q!^^s, (bile salts) )^t?i 

'5jiin«T?i-<i?:>i^ c7T|?:a$? c^Pi-siitca^ >rf5^ p 

'K^ ^ <3 f^?fi I 

i^cjgT^i ^rrt^a'sf s<l^i57r^5^'^^5^ c^cj^cti^ ?f? 5 £- 

ack (surface tension) 

^t?ii ^5 ^S epctrif 

(emulsified) w.^, C5JT1^ (sur¬ 
face area) ^ife?i] gT'G?lT?I “^ck fsPSI^'S 

*^1511 ^T®i ^^(p*r5i-<icyi3 c^ii:5ic>$§sj 

2. fftr^cacsT^ fg5?ji; siT^ca^ lijsfwr^srfij^ t^^yj 

^"Hi =1T^, '51^1 af^;g«r ss 

Srsfi f^C»f5J ^Ti^ ^T^ts aiC^ ^I I 'Sl^jn*!?!- 

^>1 <3 ^ifs^ 5iT^ca^--glfi^ H3^^Z^ a^F.^ ^^g,^.c;, 

^i fa:?!! asfa?!! Mfac^iaT^® ^ 33 ^ 1 ^ 

^z^, l2-^T^hzm^'S <3 

^nfu ^iifm !??i; aca ^ J,2-^Ttf5JC>iaTfea 

araf?! jiT^N ^]^?/i 2-c5!TC^iifsj?;aai^® vs 

5?5tt^ ^jTf>i^ :^^a^ ^ca I 2-c3iTc^Tfsi(7iait® fsr^^iFaa ^laa^ 
c»fifa^ ^wi c^asfcai aaR^s ^ra ^T^fgfcjfar^c® afaaf^^ 
^?r; '5ja«ii f^f 2-OTcsiTf5Jc>iait^ 'si^ ^SFia casiasjwi ^it^srrww.T 
ta=i^Ttc?i? fa^aia i-csfTwrfsnTiaT^® afa^^ area isa? c-icai^ 
ca^Tcaa f^^cal sir^cac^a m\ ^sifafe^ fsjcJiaer 

^ iiias ??tTf^ ^!if>fi 5 ?pfac^ area « 
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C^f^arsj TOfflW >iT^T=l 55 ^T![T?l STSTC^ 

«I^f*I^ (emulsion) 

?[?I I ^ITC^ >fT5T?I I 

4. 5f^5pr3TT|i:-»R^?f ffill : ^T»III-5W?I ^5rC«FT5n^nSf-i| 

(C5if3ita^-ii ) ?^?ji?i 5ff^ 5^1 ^^?ii csif^ihsr 

(2-ester linkage) ^f<J?n ¥iT?6 ^Frf>f'5 <3 'SJ^ 

5n^c>fT?Ri:^]?ff}fa^ ^^aTff=T ^c<i i j^if^rf^resrsf 

i^T?i sifi'?! ^sj- 

^f^?Il p C^TC5fi;>&^^ 'Q ?P5Tf$ ^5}lTf>t^ I 

12.3 <;(2rtl6c51il 

51T51T?! caTf^si-aT^^.T^1 (proteolytic) ^s{^T^5l sp^ i ai^fffl 'S 

^ci ai5^^c>!a f^?i[?f caifk^T^ ^ 

1. ar^^5ite af?aRs: Msph can;?yiCTTi:®fST 

'Q cai-f9?=i5i ^]f>i?ii 'sprfjios?! 

5?i. ^pCffi ^«iT^C3i JTTM C's^nl^r^r <3 m^fsi MiH 5?r i 
caa^f^i^T ?=iw<3 ataca «iT?r« cna;f>fc=ncwsi caa^iacsr 
af!i*i^ I 

ai<P*!ioitc^ f5?n?l (native) 

caif^sT afsa's 5?i i €\^ af?icac»r (fa- 

,< 3^5 1-3.2 ) jaa^fasT carf^ <3 «(u?yi®-c3i^aif^OT^ 

^1^51 caa;^^^ (rstsi-q < 51101 - 

3111?^ ^WI^C^ll C3lf«lf'0?il5l, f5I^f>l=l ^1 

^^ 1 ^ <5mc<iT3infG^ ^3n^c=ii «nifyn:^^ ^nsp^sn 
^ wj^ : ii^a ¥Ccr caTf&=T caif^'S^i <3 caa^cik^r 

af^a's ^ i a^^c5 ^innai af^aca jwi carfi^ 
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'5UK?iT5ijTT^^ ^nfJ=i®-3^^5!?r 

wc^5T^ ’iiTmc^fjR caTf^'S>i-is?i^‘k 

'SITUW?! ^7^ f^Tc^Sl 'ajBT^} 

^iT5!f>1?IT^ 5TSIT^ ^I^TC?r ?II I ?IT^CT57 

=7T^. (.m]r<^ c‘^^:f>i=i^ ^*8=7 

(milk coagulation) "*171:^ 1 

ni^cf|-^C>l?r CSr^T^afSf Ci^Silf^stC^ 

« c^f^fcjrsi) ^iTfc^f?[?ii^ >iT^Tc^ ^^<T?ii, ^nwTf^i caifij- 

C5T^^ (nonprotein) CSfltR Ji^CSffW 

^51: TO ^n7:^T7:5i>iK5i *^7^^ ^i^eft- 

^7f57^ <3 C‘n'^:f>lC=7?I f3f?lT? i? Caif^ST- 

•>1751 '^f?l‘^T^ 5^?ll Ca7f^<ii3^ <3 C'>>f‘^;dTi:=7 ^7^^^ 5?! I 

2 . : 

(a) ■5f?r5r*ra-?C57? ft^;f>R:5ni:w=i 

a5«fl^ (duodenum) f^TO ^773^ iICT<I (intestinal juice) iflc*&i:^- 

iSclkf»(^ 5[t?ll >173^ ??1 I 

^5i7C>^'« 

'S^73iJ5f[ ( 7‘^-il^5 37^7 8,0 ) CSHf^ST, 

caif^'Q^i, 57T^?57si 

•*^I3?15ff (basic) ^iT571$Wl 'sjpfyfC^ 3^-37^57^ 

3^5fl^f«i3 «i^?n ^5 ^5 caa;$7l® w[ ^C3 i 

?^ilwT?§a;;f5rsT 'spt 3*}5^ af3c?3(:«7 caif^^i C3s7>i!?r3 «iin:<n- 
Tfllflj^ ^IT^l^?:=T] ^17tJ7C^3 p Caa^TS 5?[f% 

5J^l^?fl C3SPT!1?;^ 5^*131:^ 

3TT^Pi7 ?[?f I f^3 3ST^C37Tfta’f3757 'srsni^ti catf^sf ■o 

afeR:aa'^7^c^'e ?55i?3?5i^ ^f^?7i ^^3 ca‘*T7^l® 35^3 1 
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a»I5i (neutral) ^IWT^C^II 

^ SIHTW ^^?r ^51!- 

‘^f^l'^T^ ^51 W.^ I 

^ R ^ ^5T5J¥l-^T<f^ ^^f^f«*i^ >i^C»l^ 

^i^f^-aT^5i 

"SJllfjf^f^C^ ^f^?I] C^f?!; f35?IR ^Rfef-2irs1<r 

^rf>1^T!5 5[8n3JC3i 'G (basic) ^vQ?!! 

af:?iT^5T I RsrsfRwsf i 

(b) ^r?ia^ ?C5r? fgRi • ^t? 2[^ gcJi^ 

>i4c»f^ cn^T^vs ^f^?ri '5nr5TT^t:sii-£ii^l?i 

^Tsrrlwi ^5n7f>i^f^?i5 c^; ^«n, 'srnsiT^csn-sn^?! 

'snniT^csii 5^C5} ^t5:r c«!^ 

^?RTt:OTi:‘>r'»r;6T^®c®R fa^^R is?gf- 

caifsTcst?! Jiff'S 

carfffR 5F:a 1 ^n^ftiRrc’f'^^^Ttus'^ g a^RT^'^'^i;- 

^T^s^^fcia ^T^i's fas^iTa 'snta^ ^c>ia 

tr^*»r‘n;^r^c^5csR faRR 3f5if^f»f^ ^^cs? g 

^fsra asfa?!] a^^ia 1 

G a^jR^s ^sts- 

^Tica^ ca5R‘^?«i5 5ic?tt ^RTSffa a?:^«R >i30f ai aca 

afi^i «fTi:^ I 

12.4 

caa:?>R. carf^ii-aR^Ta^ vfjstwi^wa faf^iia 

^TC^fR fsi^f^GCaTlljSt '»T?^II] Caif^s? G 'sinf>i® 

aja I ^^tp*fii-ac>ia ar^Rifsi^f^sF g i^iwirr^aTfiT^- 

:?R^ii faRR a«?fRt:5i '5ira.vfl=T..i3. (RNA) 'Q f^.ijsi.iii. (dna) ^<3[a 

5?>lt?FT®T^il®6R aff g ^?cfC5TT?=T^a5G^T|® 'S 

((RTRifa^fa^'e^® ) ^i^^fsra 5 ^ ac^ i 
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isr5jf?if»(^ I 'srrfa^ 5W3 

^sif^c-r^ si$T|?n k^f^eyii^vs <3 
5F>iw^c^ cif?[ I f=i'?fg5>Qyn’^^^f5r ^a- 

c^T^siwi c»TTf^'® >i5ic?r Tsr$f^'Q>rit® ^p^r- 

:^rf^?:5issFii fgs^TH fsT^f^'S^iT^^ 'Q 5r:*ji f^fa5?ii «ic6. 

; ^tm wc^i? .a^ 

(pho.sphorolysis) nf^^fT?:^^ «lf^I^r?*f ^S}f?[C»5}^ f^f3f?[T^ 

C<JW^^ fCT=T 'Q i^'t^i<^ 

^ 5^?C»5Ff^^ f=l5§f^'aCt{Tf^^ffff ={T5fhr 

^f?!*^!^ ^^51 '^?r CtfC? C»TTt^ -nrcil I 

n.5 (;»ft^ei<in^f% 

c-^iif^ inefi ’irrwj >^f3^ n^f'sc^ c«!Tf^^ ^ i 

1. (physical processes) : a^^Ts^^s (>1T3?% ^Ttfl- 

^1 ^?sni?l^. <3 

9rf^, thermal movement) v^^ii:^ ^1*51=1 (diffusion), 
(osmosis) ^Ifv>fs{ (facilitated diffusion) 

c»[R«t ^ I i3>T^5i '‘Tiif^c^ c*n^c«f^ ^wji ^sica^ 

c^T^io y^m "sf^i ‘ST^rctf^ ac^=fbi^T 

=n I 

(a) ^fT'^R : ^TC»fI-3 wm^ 

<3 g^«m sTc^fi 'srf^iiR 

C^V5 I 5^ ^?C«I 9tT5^T?r (concentration) 

awi «iTf^Cfff ^f^<r ^cwf^ 

^<»T 'STsC*! at^i 5^*15 ^?c*nr 

^'f?r?ii cgii (f55 12.1) 1 ii^Tc^ 5^c®ra 5T% stt^i 
career ^< 5 : ^51 f?c^ ^rT^^ni ^snir c^o 
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=n I ^ 'Q ’ll? 

f4I^ “^Sipp ^5?11 ^ 

5^® ^cj[«i <iii>r ^!55 j, ^1 “^i^i^Tsii 

(permeable membrane) fss f*f?l 

5=561 5r^?i 5 ^j:«i ac?i*i «itc^ 

5^C6i ^^C6f?[ 9iT^^i am ^1 m I ^i 

(diffusion) ?^^??l ^ac?1 ?=1^?I ; (0 ^ ^ 

^ c«pi5^<3 m f5?n ^ ^n?RC^ 

amc^f 5^^ 5?i: ^c^5T^ ®i‘3.^t5j 5^?:«m ?iw] 

1 t * ^ 

\. . .v K —^ \ . J . T- / fesisrels 


I...*’* J;'.;. ,v\ f-"»:\:f,\ SITTO5I (WTOSRn 

h ■ *■■*■. •■■ ^ r **i * ■ t 

•.« •. 1.1 .■ •-• : I • ••; •• 

\> * '!‘*' vJL \* ••■■*’• •/ 

\ •y* i */ V * <^\/ wcfl?i 3iTs«c5i 

2 i 

fB:512.1, (//) g^ef^ ?1OT 

3.»„W; ^TO=,J ffft- 

^ '5im=i ^1 

>i%T^ 5^6| 5^c«i 5^in ac? 

^'$RI (concentration gradient) fgi:^ ^*19Tf5f^ ^?1 ; 

5JiC6T?i ft 'sf??:*! ^1 arwi ^ c^“f, 

^irac^m ^?1'Q ^ (mf«r i (///) f^g c'®^ ^iTaw?i 
^ ^pf ^Ta=?^^ ^iPi 

5'Q?ll aDIT^^f I (/v) 5 ^^ 6 f;?f 5 ^ (per¬ 
meable) ^41^ (charge) ^ (electrical 

potential) (electrical gradient) (charged) 

^rmsi^fsff wa=i f=i^ aTs^pn ^f^rtfsff (positive) 


?i3?i 5JWi 


12.1, ’iti? 3^*1 strs ^‘ir^ I 

l-*tt^‘5pn fV#f ; 2-^ , 3-?I^ ; 


«imH ^5Rm ^ftf^ ^zsi ®iT?f=?^f5j a«w ai< 

5^ arc^ vS)^? (negative) ^T?l=l^fe ?5?a#®5C’«f 

^1 5^*BTfc=f^ ^?f ( T5S 12.2) I (v) 5^^ ^ '51T?C*R?1 
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(mass) ?n (density) 

^ ^ ’tf^'8 »»r?r 15 ?! 1 

^ ^5 'Sl'l^fej ^C3?I 

^sra^Tice^ fpf?ii 

m]csi ^ -fiTC?! 1 

^505 C*fPI®fl?I <3 ^5ra^TCe^ C^^SRSIWI 

^T^i 'Sfcwi <?rR:^, c^^sr va^e^ 

^n^JiCTii c»iT^ei ; oisrsn wiin 

^5Tca^ CRIST'S c»fTk^ nrcg =n 1 



fb'ii) 12.2. '5rt«riT:Ji5 sii»oru ®r^ ?[rfn^ 1 


(b) : C^ f^S^sl ftf^j W7:si^ ^[“^ST 

f?P^ ^insT nrc<i =11, 

^*r‘’m 9 ’T 5 i 5 (semipermeable) TW^ f*flll 5^^ 

^f<I?ll 3TTf^CffJ wfsj^ 

ST^ 5^®! 5^:®f v£)^\ 'sitwTf^ mm 

^Tu, 5 ^^^ ^‘1 ^ 

'5n?R 9Tf^ 

I '5if^a^:q?i (osmosis) ^n? g^erf^c^ 
W5| OT»r #I?ll 3sij«fg ^TT^ 5^eif$ 

^?IT^1 3!5I»[S 5?[ I 511 g^C«l WCef<l ^ 

^«Jiwi i^csi^ m 5^®i 

ws?l 5^*1 «lf^3^«l 5f®IC^ ( f^S 12.3) 1 fgI3 
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C>*TT^«l ’5rf^S^«[^ 3IWK5f^ <?fTC^ I ^5T3 

C»ir^C«T?l ^5TC3?I «TTCF^1 gPf fSTSSTHSf 

c^mwi ^rc®, 5ntt^Tf'5»iT>i-f^f^ 



f&35 12.3. J>-?rs ^ Mm ^f«5R*l ! 

(c) ^iT’R : c^cg f^cg 'Q nrcgg 

c^TC^ >i^o 

^T^cg#o5rPf'Wig ^zm f^t#?i 

C^T=1'Q (carrier) 'i)^?^ C^’l 

»i3^? ^ TOlg ^T^cmsnf^ scgg m\ f*f5i 



f^aj 12.4. ^Tt"^ (facilitated dilTusion) i 

; ¥C5i ^KWig -i^ >IT^C^- 

?(T^ a^ ^cg, caif^ 'sj^^ ?fTf^ ( f^g 

12.4 ) I >TftfTg«i ^Ta=( 

(facilitated) 9IW<[ 




'Q 
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(concentration gradient) ?l|^i 9ITC^ i fSTCafI ^TOT?I 
5fT5«l ^1 ^Ti:^ 'SUf^lCSf 

^?r, ^T^IC^I'Q C^HO >1^ ^5TI 

I §5;^dTi^ <3 i^sisi^ f^-f^^iTsiiT 

(?«TTf^^ 2^ I 

2 . 3ffff?r (active process) ; <i)^ 

^1*131^ (brush-bordered) ^ffa^U'eTC^ il?!? «if^5Il?l 

^5TC3<I C»fR«l m 1 o^m 

^aiOl? <3 =11 

<5^* C«hs ^51=1T11 ®IC=T^ ^f7?n *!fTC^ ( 



•^51^35 f^^<r ^iff]^?[ ^15^1 ^T5^i =5i;:vf*sii| ^[5i?n 

C«TC«l'Q 5TfsRl 0*[m "SRIT^^ «ilC^, ^CcJ vS^oi:^ =^lTtTl^^?l 3Tfl 

^5T3 c»iTfe I ^c«r?i 

(oxidation) simicn (ATP) '5i<j^ «1^T^I c^ 

=11=11 (metabolic inhibitors), 

^=11 >iwh^i >ifai?i 

c»iw ^?ii m 1 ^aica^ 

'5nTO^i:=ii mU% a^f^s >if^ c»ii^c«ra >i?ic?i ^i^i^ii 

^ caif^ >ife f^ifei^ 5^1 'simc^ 

sn^CgrTf^lJl-f^ 'Sif^SnEl ^ ( fl5S 12.5 ) I 
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>15101 ^ep ^1 ^aC^TC^^ 

(luminal) m ’5I?»ff^ 

srsi*ig c^im >pIj:^?itw?:5j?[ 5f^?fi ^if>wi <3 sj^sr c^r- 

(vacuole) 

( fss 12.6) I Wf5rr=l 




D c' 

12.6. I ; 2-C^t^t%sTl, 3-C4r^, 

C^|if^5|^»^^ . 5-0Jt^»l5 I 

3S5f»IS C»fTf^^ 5TJ I >f?^?I 

c»imc^ ?nWI>fT^$lf>r>f (pinocytosis) I ?pn^ ( c^5- 

-s^tTlsi ) (emulsion) HwT>|%l^r>W 

c*iTf^ w >ic?iTWT^ ^la ut^- 

c5nf#f5r=T-^«f}?i caif^si'ifeTO <am=^ (?*fTf^^ ^ i 

12 6 C*f1^*1 

^ ^5Ta ^"^z^ c»iif^ ; c«r7^c«Ri >woi^ ^siac^pc^ 

5p^C3pf©5iT>i-k#c^ ^«r^i c*!]^?:®!?; ^ c^^5r:*ji ^im, 

cija? -Q >iT^c5n ?[^?n 5(?^w, 

iF;fc^ <3 5?i I c»r:^t^ »i?^?rrgt5r ^p:3<i 

fwl C-SIT^ST f»f^ ^Ci tiZ^ 
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5i;?:fl m, (?ii^ 

=n I fSTCsra snifci^af 

iIC'=^C*Sr?l <itT?^CcT SfPir^^ ®T^JTliT^l?r^'®- 

^n:>f 'Q ^ I 5IC®&T3f 

?I*nsi^S 5i?i5-^gT3 (jejunum) 'Q <W-^*glC!Rr (ileum) a«JWT^C*r, 

'Q c»r^-^5i3 srii^^rw a5«ft 

(duodenum) 'Q (?*rTf^ ^?ll 3^^5f mS 

(hydrolysed) ^ i 

Xl^ITsr^S C^CfTTSr «1T^P1^^5T3 

c*f]f^^ ^^?ii c^i^TSf ?»i?iT^ m ac^»f i a:;c^r®^ ai^«fl 

<3 3I*«-^5TI C»r]f^^ ^ ; C»r^-^5ICI WT^«1 

f'o ^ ij;5rr»R:?i c»iw i >i"p|;ef ^gii 

«I‘&l?I 2M ns 3131 3;cw C-IT?^ “^TC?! I C-s^C*^ 

»t^?lT^?«r (diffusion) C»rrf^^ 9fK^, 

w.n] <3 3ii^nfc^iQr a^jR^s 

5«ff5S (facilitated) ^irac^ni fr?n C»fTf^^ 
^ (12.5 a>f^ ) I Jiwsi ^c«n!i ^i 

m : 

(i) cac'to »T^5T^ ^raii ^nsinfc^Tcar^ ^sn?! 

5'0?fi >i?;^'Q (;»ic^^ »T^<iTgf5T ^5 ht?i 

c«fTf^^ I ^ 

^^T'Q amt f*!?ii ^tmii ^?ii m m i 

c»iia«i cac*^!;!^ ^^tt?! ^ c^ ^iaR?i 

o^^ei ^Ki tsrcq 5?r 5(1 ; a^i^^ s^c^icw^ c»iRq 

^5TC3^ <3 ai«fi:^?i ^a?3i^ 1=1^^ 

c^<3 an^f^ ^T?prc<i^ ^iiacsra ^ i 

(ii) f5ii:3?i cac'^cw^ ai?^! ^i 

'sisjaict® c»tT^«ra ^ ^ Cpt ^grcs?! 

aiTofii^c^^ a^R ar^^Ri gpr^K tsT^im fsi^ cai^ca^ 
a^^vo ^Gi ^]—^m 25%, 5o% 'Q i5% g?ict 

5M sj^c^TW carf^® ^ I 
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(iii) 5TI5'$1 ^5T3>1^5T^J 

^ci ^'^'sp ^fsi?!] c^csf'Q 5[;;?:^TC5^^ (?*fT^ci 

9!K^ I ^i:5fT5 aT?f f5 ti 

CMTT?^ ?^?I] ^ 1 

(/r) C^TO^f^s?, ^TC?fTi:^- 

(metabolic inhibitor) ac?ITC^?l ^H1 
fSTa^tTCa^ C^R‘^T5(?l fMT?I Si;?;^TCW^ C*IT^«1 5T>i 

(V) 5j,x<i5T® >i?n:^ fSTca^ ^ 

(luminal) 3I?:^T (electrical potential) ai«f^i 

am ; c5>T^i^f®5T amic^T ^ 5:1 m ^?f ^ctsi 1 

(V/) >i^5i ^ =11 cam^i- 

?TOI^ 55tTai^m (diffusibility) siT^ I 

a^ca*?^! ^wca**?! ^51 af'sr® 

carf^Ns 5<T I sni^c^Ti^ <3 car^q^m sisiiTgf^si aT?r 

'Q vfl^-a'BTsjT^a I ^traif^caiw car.'&TC'^^ cara«mH 

^na'Q I 

(v//) came®!? ^lai?:^ 'Q ^liTsjp^c^T®? a^’ac^^ af’o- 

af?i?i]®t ^'i^csi ^a^fo^ cam®i 

^fi I 


(V//.') aic^f] caTf®?im ^Tiga?r «iiTf^csf <i] 

c^nf^Tcsi^ cams -si;^zm cams's ^fsrfli m 1 

^STCa^ awwa1?l (basal) 'G am'k (lateral) 

c^bvplc^ (cell membraue') C^flf^TSI aT*a 

isr^fa-^ (ATF) ^iv-aarfs^ aff ffriii 
c>nf^m ^mscs^ ^ c^m araraifa (inter¬ 
cellular) ^eim ?pt^?ii cw«5i ^esr ^srea^ 

^srac^ic^ c>iT?®«TC3i^ ar^i m *2m:^ ii^? ^arc^ii ^n^cin- 

f^m-Wt ^TTaca^ simic^i c>iTf^m c^st^tj 

I ^iiac=i^ cyfifesm aims? 



'G c^m 
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fsifslvs ^51 vfl<I? fSTCI^ 

5 ^?:'© 5t;c^^<3 c>iT(^?iT5i-caTf$=T c^tc^f^ >rf^ ^lui 

5Fl^‘^ICaTT^^ Tf?«l ^Tn??T^ ^JT^TI^?! >fftCl5T?rT5f5l-^i!|t 

^ ^cir^ c^lf5?n ^l?n '=ic^, ^js^cj :p 9 ;c?pT'5? « 

OTf^rsi ’sn?R >rT^dT?fT®f?:5f fs7§^^ *f?i ^ic??? ^< 3 ?$ 

«?fTt^?I] ?IT?I I ^Cc^ C^^5!C*7I 5fT5^1 ?i<:i^ 

5?i, •*»fTw?:»f“fi?i <3 

^T-st?! f^r?!] ^rf?^ I ^MIT^C^Ti^<3 

^ ^<21 ^1 >7T5TC^1 ^5T3 

<?*rTf?^ 5?I I C^-^Wf fe-*I^ra (D-siigars) 5?lf^ 

'Q ‘'ITSfS ^T^=7 ^ ^?5IT^C^ 5tf^5^ 

(pyran) 3Tf«^ VfTC^ f^^‘1?r ^T%5T^ 

(C^) 'Q fe-5qC^T?;i&'^ 

h^TJS ^‘^T?I-5^ 37?^^ 

?t^?n >f^^?i^Tc^ *^1?:?—C‘^*&TC^ ^t^=7 

t<[mii yf'm- 

^TC^ cwif^^ ^ =s] I ilc1-»l^?rT^ef?I<3 (L-sugars) >lfe?j c«|]^c| 

=n I 

12.7 5pTt^ 'S filf^®? C*ft^^ 

^1 c^5‘^'rTCT?i 5ITS 4]^-^^1?iT?»r 

f’rasT^c«r3 fi^n ^^?}i f5ic>i<ic^ 

'G mio ( I 

3713 ^T^f*f^ -^3^7^ j^t?!] ^7Tf6 •Q 2-d7C=7lf§K>ig7^® ‘§«:'5^JfS7 

^PC<7 I MK] f53C>?3er <3 ^*57^ (lower) ?Pl7f^ '57f7f>7^^f5} 

57^ ><1^^ 5IJ7T^9I 37fg5ii^I?;q (?if]f^^ 

OTiwT^^ r.nr^gf ?*f37?r ?i?:f 2f:^«T i ^ 517 : 3 ^ 

^^5T$-a?fs7'® 'Jm»^3ff '^f?R:?fi:«f (higher) 

^amf^l®, C37I7:=lTf5J7;>T?nt^‘, C^TCSrC^^?!©!. CS7f37f«f=l. 5f%f3fl 

?^§7f5i=i 5^51 ^ ^-5 ^f«j^ ^1 fsicsr^i 

(micelle) ?PC?I I C^n^fT^U fsiWci OTT 50-500 < 57 ^ 
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>n^5T 'Q ^^TC^pTfsTf*^ 
(ionized) 'Q (hydrophilic) ^9f^?sr 

'Q c^#?| «J?i:«l (hydro- 

phobic) c5rn:=TTf?ji:>rsn^^, ^TtT§ii:>r- 

f^^Tf^H T^S, ^ C^, 21^^^ W5ff^3R! 

^?^?ll vfTC^ I 'ai<5y<I'a (finely emulsified) 



^«ii «R:‘>rspT'6 fac^c^ ^{Pi sits 3-io sfircj^rTfsi^ i ^^s- 
^ <3 9^ 9ij^ tsfCJ^ei^ysr 

M«I?I1 ^ ai^«ft (duodenum) <3 

?Itn-^S (jejunum) sifiRIWC^ C»*ITf?^ 511 I C*ir^Cn? ^C?f 

f^IC>M ^US ^ 5^51 ^511515 fSTCI^ f55C?I M?rai 51? 
»fl5< yarC>fC8l<l ’SRIHI '5I‘-1^5f ^5TCI5 2R:5»f ^ I 
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2-CTTPlTfaC>Rn^ 'SI‘3 ^OTTDIC?;®? ^^- 
®%5I?r f^?ira l-CSIlWlf5}C>i3TtC® 5?I C»IC^® c^m- 

5^?ri faWHffl <3 5PU?$ sfTSl 

I c5i[c=iifacyi5Tt®, ffNi*! ¥5Tf6 fsiw^ef ef^ui 

^i39tTcg?j c^TC^ ^i^f5fc>t?fi|® va^< ?p5R:5?Tf5if’i^ >i?C5Rei ??i 
(fse 12.7) I ^rtfsjcyi^Tlc^?! 

5f^«n ^ern <3 caifikii^i 

v£i^fi 5 m tim 500 siiT??irf 5 i$T?j 

^IPli^T*!^ 5Fr^5IT51I^:i (chylomicron) sini^ slT^aTCaT?^ ^«fl 
5?J I ^T^C^rsil^SfST ^STCa^ CW ^tus 

a?:?i»T ; ¥jr5 ^ ^i^rai^^T^gis! ^eii ^ 5 ?:^ 

^r^ci (chyle) ^51 1 T^i ¥>n?pT?sifa® ^‘2[ ^T^csfisTT^a^si ^«iT?r 
5TI 5^1 c>rTi^Ti^ caii^Tsj f«f^ra- ac?i»f aicg 1 

3iT^r=r, ¥nci5^ c^JicsrrfsicJT^® <3 

f5fc>f?n^^ a^T® c^itsi fgs?im si^f5}c>f<iT^^ fBTca^i 

’5i'«]^ facsjmi^c^Tfjfyr 

*f5ia9[K:a5 C^T^srC^i C«nT^^ 5^?I1 5IT?f I 

^ ‘fsics^ fa^si^cra 

^1 'Q C»T^-f5T3 C«nT^ 

c^T:sfc>&^5? fSia^TTCs^ c^TW wf&' (5 ?wm1?i) ^snrfjic®^ 
fsjfgmi c<pn:5f?:>^gcf ^^csn^nlg'^i ^«fT?i 

5it>i^ra I siRT^ei fa^siicftc^ 5pC5f ^ 

f<?wgcii^ 15^] ac^ ^ c?itc9t 

^iT5^ ^tcol (3IK9T cJT^aCW? ^«I gPT aT^C5f 5F}T$, 

» 

c^CffR?^5f, f^3i=i a^ ^ c*iT^«r 

5 ?r i£»^? 'S\m ai^ ^ITIj C^ ( steatorrhoea) i 

12.8 Cfift1^*ltr C»fW 

carf^si^ akarwT^ 'sinirr^wi a^iTsr®? ^srrafi c«i3?r«{ 

?I*Ji-^^ (jejunum) <i C*R-f 5TI (ileum) C»fTm 

carfe ^*raT^ ac=^*r ^ 1 «i«fr^ <a5j-«nmr^i 
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(L-amino acids) vfl^? f^-'aJlT^ir^CSI] 

(D-amino acids) (diffusion) ?T?1 ^ ; 

vfje^-'srim^csn (?*iTf^ ^vn 

9fic^p I amfsf^ ^«n : 

(/■) ^5TC3?r C^R'Q f®-^JT5IT^s?l (con¬ 
centration) ^f3l?ll c^im C»n^e| ^ *^111, ^gTCI?l 

C^H-Q vflsJ-’SnTSIT^l??! ^]f>TC^ 9fT5^ ^T^T?! 911^ ^fsRIl 

C’lCejQ C»TT3q«I «ilTC^ 1 

(//) v£ic5-^t?it^c=ii ^te^fsr f^-^n5iT^i;5n 
^5RT?r w.^ ^ 5?r; ^*!n, ijo5-^n5}Tf=T=i f^-'snisiTfqsT 

f^sT^e) 5^ C«fTf^ ^f*f<3 (diffusibility) ac^if 

•Ti^ I ^*1^, ^ c^«f ^flo^- 

^iRr^c=n 'siiifTO?! c«fR®f ^ 5T>f 
’5mf>f®^ s^tei *Ac?i 'G ai?r vs^ c»fTf^^ i 

(Hi) f®-'5i]T3iT^c=n c»rm?T^ 

f=T^?i ^c<i, v£iej-^T5iT^c=n c^cs cJi^a cw^ m 

^1; vflo^-^iT^T^cst] '5tiif>fc«s?r (?*n^fi- 

^ arw! 9fTf^^ aic^ i 

(/v) ^ viio3-^M*2f?:=ra af?i?ii«i 

455-5rT^f>Ti:=Ri c»n?«i ^?i, il55-c5If«^Gf=^^?^5 

v£j55-®ii]5iT?q5i >Q v£jo5-f?F5rr^5i^noiif=iC5q9 c»rRci gPf ar?! i 

(v) caifijsr (:«II^«Rr ^fSO^Sra^rTCa?! (brush-bordered) 

c=^5i<3 >iie5-^n^i^=n ^anrl^c^a lf5TC3?i 

aroi i ©r^i^ctrc^Rsi mm cm??i 

fsfli =1^ ^pfacsr «ifte arw =n i 

^Caa ^|»I2n^ C^sTWa aTO*fi?r (basal) <3 aT*^?r (lateral) 

c^t^sbo c>nfv5?rT5r am =n3i^ 

(ATP) ^sfSTwfsns f*Rn c^ 

«l<3flWR (intercellular) ^ssrra >lTtf?lbTi:^ ^fg?n C^T'eui 
?3i, ^c»i c^pi3ic*fi CTif^^TC^Ri ^1^1 ^f3i?n ?i'Q^ ’jcia 

stterf^osna-Wi ^fani (Tnfvsarii fSTcaa fro 
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m] 5?^:^ «fTC^ I ^JT»ICSi5 >I5IC?I OTfeSTH 

^15^ caifR ’sr^p ^ 

^5TC3?i iioj'^iRi^csqi '5infyi®« ^ 

fsifc!^ 5l?n c>nf^T?j-^T5^-^u3ii^c=n c^.% \ 

c?rt?tfi5 c^i^t^ffl? pfT|(:'JiTC3Tf^si g?i f*??ii 

5l?!i '^ii^, ^ >q ^^- 

^5T?IT^C=ll «IITf>f® >fT$C^T?JTi^{;5I aC^«f C^P?- 

*«nf?Rii I >if§'ii c«fTO5 ^^] ?ii^- 

<?T^T?r >?ST^5T] : 

f'»^ (basic). =5l^«}5ff (acidic), a»f5i (neutral) 

'SfjTsrT^csn 'sriTfjir^if c»fi^c«i >ii?^T?it 
>^1 c«nk^ ^nsiTtwi ^5Tf>i^9[Te!?i 'm] 
gT>f nrc^ I 

^iTsiTtwi yi'm c*\m^ c^Tcast^yT^ts 

^C3 I 5T^l .flsf-^JTSITlWl >ifapii 

’smfyfi:^?! ^^«fa5«i C3i^3*§i^ 's^^ci^sfsi 

f^T=ft w.^ ^z:^^ I 

caifk^ra nf?inT^T® vijo^-sT^c-^ai^T^^ <3 

C>i| a^«fi (duodenum) <3 5itn-^3 

hc»t^ caif^CTfi >i75E^i >rf3'S'5ic^ c»fif^^ 5?r i f srs- 

^ICS<1 C^TC^ <3 t3f?fT?J 

1^ ?^lfl ^Tf>lC® ‘^f^sTo 511 I 

>7c«nTWT^ f«i>55 ^513 ^tz^ 511^5^111 can5^fet=i-5^‘k carf^si^fsr 

xfaRI f’i?:=7T>lT^^Tf>15} C«Ilf’^5^51 <irK^ I 

^C®1 CKTC^ (immunity) 5iT^ <?C 5 | 

^^<3 ^r^R'G ^fj^ 5if®9 ^513 f®31, 2fffv5?t 

carf^ Wife's 5^in 'smsnf# si^^'o arcu i 

12.9 C^W 

f‘‘1^5i:«f^ (bile salts) JTT^TCHI C^nisdsiC^T^, 
IRlf^ «IJlI>I^, C^TCeiC^cf SJ^l C5 
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(micelle) ^«ri^fffr ^ 5?r ( 12.7 a>l^ 5*^^ \ 5f%T?n (fat-soluble) 
>0 fe. ^ c^ c>\% fsrcJtcs}^ ^5% gf^jH^s 

g^cft (duodenum) 'Q 5i*3T-^pT3 t'jejunura) ??I l f^l^- 

^IT^T^, ^S(^I ^inT*f?J-gC7T oTT^C'^C'^?! 
a'^f^ af<iai^ 'S fsic^rsT 

c»tT^«r<3 ar?i ^iq!T=b c^^5i'^?;«t<i 

f® ^cf^i c^-<i fffq^cf'e cg'^] fffc^ aic^ i 

fa^?55Rt:®i<T >fT^CTi cisTf^® wc^if^si 
^rc3?f T^^im -ii-c® ^arsk® 5?i 1'strcift^r f^ijifiisT ^ 

>Tr^.T?rf ‘if^«ft 'Q ^f^^^^5^a ^It:® r.»fT??i® 5?f; 

c»rT^c«(^ f®^]f5isf ^ 

fa®re ?!5?^?ii f®i^Tf5i=i ifi ^f<TC® 

^1 ^a <3 '5i=Tn=b c^->i^5f c^Ri^r •^gra '^i®5f3 OT->t^5f c^tc*?! 
^illTSb T®')TT5ICT?r 5TT5® ofl-^ C»fT^«l'3 ^T5® ^ I 

^T?>i® <3 ^Tmsr-#)® (Castle’s intrinsic 

factor) ?trg5?l®rw C»T^-"f5Ta (ileum) C-fTT^ ^fl I CTOi^ 

^aTtfRf& f^-L 3 ^^5 >tf5® rsifsi?!] c^ c^r^T ^n5!f>r?if3i 

<^a^^®C® ®T^I ^?;C® I 3 C»R-f girjg 5iT^?:3!lT®5If>(- 

f^^te® ii^fi! caif^tR^ ^^c® ^RT^f^® ^c® ao ^ 
^I^^-f^i 3 '5[f®g5?i c*?TR® ??I I 

^ii^Rfa® ^argTCT^ ^n^?® U ,«carf^ ^Ic® 

ariRi =11. ^51^ ^«Raff=i® 3iRT^^ aTfsTf^RR ^rfsif^isi cit^t i 

^1511 ^clST'^T f^-f®^lT?l=l f®^lf^=l f>r SJ^at <3 ?TifI-^T3 
5^c® ?rnai:=r?( ^tR?p c'spcg Wm yfiPi® 

^^a^f®^ 5iT*jic5i<3 caif^^® «itc^ i ^ ^btci^ ^s(f«r^ 
t^c® ^ ^ui :^Tf5Rs caR«i ^ir?® ^n, c*T?RTf 

f®M5r=ifij^ 3iiTcgfT>ii^l^^ ^iTf=if5i?ii wai m i 

'^^1 >i^csif^® f®^5i=i^f5ra vm] c^ef f®M5i=i c^ 
^m>f5 5rT^^<i 5i^r«i?r (colon) “^siKa 

C«fTf^ I 





13.1 

^Tefl<I 9ITC3? <3 C'^»fl?if5i^ 

(local reflex) m\ <3 ^ \ vfl^ ^T=flll 

5?T^t5ncs?i 'Q ^^scsifw^ =iT**^TC^^ m] 

?IIC?P I ^1 C^T5T<3 TO't^ 

(stretch receptors). ’*^»j%I5?P (touch receptors) 
no 1 Sflcfi^ri^a?! (submucous) 

csr^TjsiT^-^fci^ ^n??i-^ 

'S cn*itsc?i^ 

^f«T^ ^ I JTT^iSTCcf?! 

(sensor)) ^ =JT^^^Cn 315^ 

5lTt:?l?;«§??|^ =lToWTCeT C‘#15T^iII C'f?! vS^? 
cnc^ =(T^i^TC5|^ C5^ (motor) ^1 

entf^f ^nsit^TTcs^ ^h 'Q cn»il^f^c^ 5i^?ii f^?ii 

f^?iTc^ <3 nf^=?f^'5 I 

(extrinsic) OT=1^§ >15IC# (sym¬ 
pathetic) <3 n?IT>I^C^'t (parasympathetic) I 

(preganglionic) >(Sic# ^^1^2 ^pTO'Q?! n'B^l 

(thoracic segment) (lumbar seg¬ 
ment) f=i^ ^ ^rfeii ^fii M5i?n?F, 

^?nf?i?i?f <3 csiOT*^?^^ sTT^afe^ 

(nerve ganglion) >?sjTn ( f5S 13.1 ); =TI^5lhi:^ 

(postganglionic) ^TS 

^if^l fsra. ^JelT»liI (colon), sisf^'t (rectum) 

ah « cn*flc^ Hhin i h^sii, asrh^i«cn«fi- 

<3 (cranial) SJT^ ^?i5?n C5^?l =TT^^ 

"SflhntlRf ; STJRT^I (oesophagus), nT^5fi, ^ST3, fnOT?l 'S 
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5i3iT«rc?ra a«WT?c»f 'f«fsi (c<55TPf) =[t^ fi?iii ^5T*fN^ 

(medulla oblongata) 

—sfPRTeflii a«i5ni<w (striated) aiT>i^- 

c^l =iT^^ afsi^ c^5TTCJRnn«fJCT^ C5^?r 

?^?lT(::f I ®1F?T5 yf^ai^'Sg fa^lf^^f'SC^ (sacral 

segments) casjff^ =n^ 

sn^ ^if??n 5i8!i»ic?i?i c»f^T?»f o 5i»i=ii5ri5 aros i 

5l*JI- 'G C“I^-^5TI, ^^13 (caecum) 'Q 

sierHcn?! a>2i5n^c»f =itc« 5 awsiroit, 

3[5rT»n:5ra c»f^T<*f 'Q 5i5f=?T5fl5 i =rT^af^- 

5?rat<i area 5iTc?ic*$f?[^ 5?T«WTi:e*i?r 
5i5TC^ ’isfT'g =n^a?R:5i^ a^i- 

(nonstriated) ca*fh5^^5f 
^ (impulse) ^1 

arcit ; il®f=ll '5lf'®^-(£l^^ (single-unit) ca*f^o^ 

tfl^N Wa*fi9 (cardiac muscle) 'Si'® ^5TC*T?rG 
5>8?IT5 «rTa=T 51'BT5!C5I^ 

®in:^ I siTsft^rnia^ caWt^ (auto¬ 
matic rhythrnicity) ^aCil *[157!^ 51T^a^5 I 

af^^^5 G =TT^^?5f?r a^c^ 

jf'isisis? ^1 arc^ \ 

f535 13.1. 5?!^^ s^'TSUlCTl’f ( JnC'»ra’5^) I : 2-C^’tt^ ; 

; 4-jR!:^?l' irr®5}% si-fsTi ; S-arf^r^fsft, e-atwit, 
7-C5f§t? srp# . 8-f^f^?rt^ ; 9-^yt3 ; lO-’?!^? 

Tl »iffT^'^fsr^ ^csrcJi'^ff^ 5rr®3l^ ,- 

12-^fW3 ; 13*1^ ^- 

3jft ; I5'ca®rf^ 5ft# I 'S ?Wt3fC5f 

'S 'i|^" •rf#''2ff^’l,^ '3 *11^511^-^^ •<('«4?uf^ 'Sf^ '8 

I 
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13.2 

'5R^ sipRTfffN ’ITS f»rf«(ffr «in:^, sw- 

(cardiac) C<^- 

(sphincter) ^51^ (pharynx) 

ai>isTTsfi srrJHTcft 1.^ i 

JfSIW «I5jf^5r (peristalsis) §IT>RT5fi<r 

cs^f^cer snypriefhi ^na f»i?®isr 5^51 

3F3I>1?C^Tl5-^]f^^ 51^f^ j5;^C^ Sn>15(T5fk:'$ C^-SP!- 

(striated) ‘fit «T5Ti«is^a«l 

af^^C'oa (deglutition reflex) ?FC«1®IC^ JRTC^a 

^ 5 ^ifi 5 T C 5 ^?I fSRlTC®^ ??f I SPRTfffia 

^^i^ars 5 !\ffe® 5 :l?n at??, asff^ 5^® ^a® a^i- 

>f\(;^T5 ®a5f?^ apRTcit ?Tf5?n ®t^t$t f^=^aa®ic? am 
fimi ai^efta =n?5R;® ®nc^; sjrsRmilg arafsRF (pri¬ 
mary) ssra^^m ^csi 1 aaar^w af® each's am 

40 area ^?m tma tfk®^ apmrat? warc^ 

c>!C^C's ar?? 5 c>Tf‘§fai;m 1 ®tpflfa^f 6 t?p >TTat?T dif«mi 

am 10 c>R?PCQ^ stwi aT^>55it?i ait^s c^%i m ; 
aerms^3i:«ra ^fc^i ami siaamfte® ac^ ai aTf?FC5r<3 41^ 
af® <3 smm ^im® ^ =n 1 awsriofi^ c^ho 
^T f?mi aiaf^i^ >mc?r ^3 f®®C 5 a®ica 

>irsn=» ^ca?! ^ai 51a (pressure) ^Ptisi, ®PfT3 ac5^ aat^i 

ac^ ^ca^i^ siltm va^n jmeatm 'sif® 5® era ?[Tfi?5ii am 60 caf*^- 
^1 ®c®ifti^ STca^ ?ii?m, ac^ sra 

^ 5?i 1 aPHTcik aica aiafim* ®a5ff^ 

am 5-6 'fW ait^sp 1 amrf^f^F 

a*tm®s c®api aic^a fa^iar^fN 1 amareffe® af^*^ aiwm a®Tca 
^5m aTcaa o «i»f-am^^f5i ^“^ta® ?^5i c^am arc^a 'oj^- 
(afferent) ai^®^ aif^l fa®aaam (nerve impulse) fpHto 
(medulla oblongata) am; »fl®Tca a?®ac^a ^pcsi fa®a- 

aam aaa-^ma ^caif^ aic^ ^*fN cs^^Jm ®^'^ fwai araamfia 
a®mT"w?r aii^a caal®^*!?®*^ (c^ara ) aai- 
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<3 < 3 # 

fm w.^ c-^t-fl^^^fcn:^ c'^t^rlgi 

aT«rf^^ ^?c^T5 I 

aT«lf5I^ ^5I>!?C^15 •'IPP^efl^J f^r:^ '5lT5n^?n fw^i^ 

STPHTefl^l C»T^^C»ni 9lTCa 

C®«TT>l-f5T^?l '5li?[^ 5IPIs?Tef|5f7C5?l ’^TsfhST sirv^i^KSI^J 

^T«}K5i ^Hk a«TC^ sfiJr^RTcrk c^rtn 

(secondary) aFsr>r<WJT5 l ^TWIC^ 

asjrjf c^fei ar^^k c'f?!—^2 ^t?[ a^iT^^Ecf 

aTJf^Tsk 5Ta ^ amfs}^ 3nsi>f?c^?i 

^5fsn?r f^i ^513nai?i cakT?i ^fsisi 5[?i i 

aurk^ gf5i>i?CTO5?i aic^ c^rot 

aPRTsk 5ic«fi '^iFfi ac^«i =?i ^??r?ii «fTf^c5} w.^ 

=^1 I c^ c^<3 ^5i>j?c^i6 amsiTsik aic^ 'siifyjcef ca»fi^?i 

JfTSlf?!^ f»Tf<ra ^ «lTfflfa'Sf^ ai^sftc^ 3C^»I I 

^k^i?r >130 vfl^? csTTsif^?! c?iT3i^c5i?r >i3jc?[ gT>isncTt<i 
af 3 T>?^c^K 5 <[ a^Tc^ m] ar^eft ^fki ^Ky\ \ 

13.3 

«3^{ ai^^k ^Ks ca«fk^^ 5 j^ J^g ^us a^®?^ 

^us I 5pc5r ^ ^k?ii >^=?i ar^s^fi^ 

>1?ff6^ « >l?#ef ^I?pnr «fTiie| I 5j^ 

gi>r^3 w^\ ar^^^rk k^ M=tc^ Rca^ (pressure) 

^>T^ki c*f’»n m I w.'Si aT?i 2«-30 vfi^aw 3'5i>(?c^ 

(peristalsis) am 2 CTC^'Q >^sil aT^’^k 31^ 

ai^csTTk^ ai^ 3=^^ smik^ ; ^^a am>r?c^Ti:5^ 

smR^TCffT am 5 c>if‘^k^m ^fcsrn «i^a era 3 ^ i 

ai^^^ ca»ft^^<i t]^ >(c^ jtcsf 

^koi <3 «fTC^ I ak^io a<f3i a^a 

'^emm am 2-10 ^foi^a am>i??;an5 ^asp ^faam aa 
»]r^i ar^^efta ^tts aif^i =TTf3n:^ vaa< ^^ra faaca am 40 
c>r?*^3r^ia ^c^ia ^^a sia ^ ao 1 a^m ^>i"caJT5cas^ 
aiai’^Slk ^arwfira? a^canw (hunger contractions) aC®! ; 3i3a®s 
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iq:wm 3iiaT*^^i «r«R] »3;sH^Tt ^TW?i w«i i 

^rs ^ ^i aiir 2-3 
^ ^5 C^5RT«fT?I5^ ‘>»fm^ ^US ^TC<I I 

fwm 'srfgc^P catf^ca^ ^*ii 'Q nr^s’?^ 

i5=jri?i; ^5?*fi vflf^^;:?! ?iC5i^ ^5i^*f ( 14.1 

a>l5? ) I *J^! aT?P^»fh Jl'^TeR f5T(:a^ Wlf^fsTil .£1^?^ 

af53iTc«f^ ( 15.7 a^sF 

) I 

^T»fj am ca«ft^^^fsr?i 

(reflex) ar^sff^TTca c^5Tm =itc«?i ai^ ^{rc^ri- 

ai^c^k 5I^T^?ll ^T^T?I ^TC»?W ^T=l 

^^1 cm I '57< 511?^?:®} "smii ^ttcs^ ^h- 

5JT^^|f®r (stretch receptors) 5^?:^ (nerve impulse) 

(r«9rT>l siTC^ ^^5'a (afferent) ?5f?Il sjfgc® f^m 

(reflex) ^C?! ; CWW?I (efiferent) STT^^ fff?Jl 

yi^C^PT5=T, f5?^lf<I^ I 

ar^^l ^Tc*fi “s^ef tflcii ca»ft^^5 i^R 

v£15? ^ma^T?r >f?C*J5T5sl C^ai ^5 ( f53 13.2 ) : (0 ^sT'STt?! 
'Q ai^^?r c^i^ ca«ft^^<i #i=f^^wsffsT^ 

(tonic contractions) tPC®! h^C?! aTCm5 ^'S^fel ®Tfsr51 

55 I (//) (3fC5^i 5t*i^^T6t 5lc^ 

20 cJic^sva 'srs^ ^f?i5i ^ ^5 3^??:55T5=i 5^ 

5ter aT^c®jT5T?:>i^ a^if^^ 55 ^5? a^TC5 ai*fi 
fa^ <3 ai^5^'t-5OT5 ^ 5 ^ 5?i; ist ^sp- 

^f®lC^ ar^sfhl f5taf«r (mixing wave) ^®f a'SIC^ 

’^(T55^»fi5 T55 C?i Ra ^1^51 aT?r 10-12 mm wcaa srs 

I (Hi) awfffi?! ai^csiT??!^ '5p^?:»i5 ^Tca aT5 20 otc^s's 

^5 ^551 “f1^«^I®ft ?5pr<P5re (peristalsis) afeffk^s 
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«fTC^ I aC^5W ^?J5p ^T^CffTlfs^ 

aic^ f*fc^ gs3i»r? 5'^?ii aias^sfia ai^n ^?c»Ta faaca arw 
59-70 c>if*^ 3 idTa ’^csRT sTcaa 5 T 55 57^ I 

af5T>i?c^T5 anr 
1 % ai^CffiTfa^ ca»i1- 
WUa (sphincter) 
^naf^iTw 5ica af^?n 
«lT*fI «?fcf^, ^8 

fsifjg^ 5^?I1 
^ifsrV 

(acid chyme) afa®!*® 
(£15? ^T5T5 

"Sf^C^ra C55CS5 
f555ac«l ^5T5 ai5s- 
^cfl5 C*f?:55 fw 
«m:>i; ac^^as 3'5i>f?c^5 aT^csirfa^ aic^a 

c'^fecT artcetifa^ ca>*fi55f5 (£15? a^'fta a55T?»T >it5??i5J^C5 

?*i?«i5i 55.5FC5I f^fsifsi^Ta ^55r '5i'n5'Q ip5m?i;^i5-3^^ srcaa 

2rs7C5 a]^c5iTf?i5s ai^ 55f55] a5®frc^ a?:5»T ^C5 i 

ai^Ti55s sif5yi??:^5^f5r (S^fwc^ aras^sit-acjfa Jiff's f5i»n5 
(£15? ^r?55i'sc^ ar^efr ^srca 5 Tori ^5 i 

ai5s^cft5 ca*ft^^?ffl5 5f^sfaf5 ’*5**fC55 (automatic 

rhythmicity) aFP^sih a?C5^^f5I5 ^ ; v£1^5i^ 

a5a 5^ 55f551 r5Ccf8 aT^>55fl5 ^^Tof5 aic^ I 

ar^^laiCaa ^T^'^TSI (nerve plexuses), 5Tf55 ^U5 >l»)W't1 

'Q a5T>l5?;55^ 51T^ (£15? catf*^^ 5TSfl5 aW 5^c® ’!pf5'5 f5f^ 5C^a 
aT55^5 a^BTSiaC^ 5W^TC5 a^5^ 'Q fa5fl^ 5SC5 I 

apR[5ft3 f55C5 caif^ <3 ^T5T5 af5aT^®n's 5?a^®^ aif^si 
^T5TC55 a'5TC5 aT^c»iif?w ^?ca5 f5ist 5^c^ 5C® 9npr:ft!r 

aT55s «fl5sf^ 5C^ *^5^ 55 ; ^ 5x:^n?nr a^ca aT^C5nf55s ^?c»f5 



tFU 13 . 2 . 31 ^T 5 T =1 I l-¥l'Qti:>I , 

2-«['rrt^?Fr^=' ; 3-t^ar'l . 



C’lt^ 
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’in'flsrc'Q?! ac^ ^aikr® ^ \ a'jpT^, 'sinf^i® >8 ^ii^ 

SOT ^ fesfspp kist 5i<8ng!W 

caa^^r^ snsi^ m ^ ; 

'®T^C*Rl a*5K^ >1*19I5|5T ?|sf?mi •9\jm^ ^^3 SOT ksif^J^IF \ 

'^ITWi ’i;®! ^^C5I 91TCa?l ^siaT^^^ei (stretch 

receptors) ^ i ^ sn??P^k} 

C5I^T5-^f®f^ (Meissner’s plexus) fpfUl stT'sk 

(nerve impulse) cn»ftgc?I?l siT^^TCaT C^ilT?l ; ^pcsf 

(myenteric reflex) ’5T=fl?r (local) 

sfTCfic*^^^ sir®«^ ?5f?n ca*ftei5 

ca»fl'o^'lkR;\5 calf^ui ar^coiik^ 

^n5T^?n (3m i 

(sympathetic) siT^^^foT 

ai^s^'k >[‘8Msi ^3nt?ii aT^»^1c=v f»f?«!rsT ^c<f ai^csirk^ 

; «i=nfffc^ c^9iT>f 

(parasympathetic) sTT^^^fcT a*tT=l^S ar^sft^ >l*13T5f5l 

‘fl^N ar^ffiTk^ ca*ft^^c^ f»rf^cf i "snrfji^Ma^ 

ac^ ^yinifsRs fg:?rm ^«i^i 5i5«fk ^Pfiwf=P5 

a5«ft9iTC5?i sfRi 2m?[ sn^c^^r ^1a=n ^ 

CWC>1? (afTerent) kfll f^a^T^ 

(medulla oblongata) c9C*§5?ir5flPr^f^ af*5(u®k (enterogas- 
tric reflex) : ¥C5f (efferent) ^^gfam 

^k?ii ?^^a^ ai^^sfk ca»ft^f5ic^ c®itf5?ii aT^ccnk^p ^?c»i?r 
w^i m ^siC3 ^^n?! am f^fw 5?r i «iPTTf 
ar^s^ afl3Ti 5^111 ’fluw ^=fsrT5^1lfeT 5^ 

ifl?Fa^5 ^wf5i^ af^^^ 5ii; 5pc5r ^ 

cs^w 5iR3o?i f»mi f^sia^i^ m 

(?nc^ ^ c«aTC>ra =iT^^ k«i k^a^n^ ai^^'t- 
arcs?! caW^tifsit:^ ^rt>i?ii aT^csiTfim! g5si>i?t^T5 'Q 

ai^Tkw ca“it^5f?fc^ a^cffes 

aTi?rRT am '5?iTk^ ^ i 
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13.4 

^Tca ai:^»r (viiii) 'sri^^^- 

a>irf^ 'Q '5i7:^T?5f^ 5 ^?:^ i ^sica^ f^R? 

5rsfi»ri:?i^ ftti:^ T^sTTcyf^ >i‘8T5i?i?Tg ^5r«Ts gT>7 ^i?f 1 

^STl^TCc'^ (receptors) ^^Cef Cyi-^fei 

f^'S^a^T^ (nerve impulse) f573511(3^ 

<3 57T«^Tc7^lfe7?5 3?Tf??I) f«?7ICT?l 

ca»f['$^‘^f^rvS cat^R ; vct ’^^1*19 af^4r«^ (local reflex) 
C»TC^Tf 37?WT55T s^ifS?]! f^s7P7 >1*197)67^ I 

^'57ci^ ca*rTgcf7^ ?gf?ii?i ^ca f=Tafeff'^^ 

?r77;^ ( f&3 13.3 ) I 





T'b'^s 13.3. 1 



A-ir‘5(31“C?-lb I B-®tf^^ 1 


1. JWTSt^ ’T'STSIST (pendular movements) : ^^=7<3 

^57C33 v£)^7<t:«J3 MTS MTC^IS ftf?ll fafSTT^lIT SI?! 

CWT^C^S 5f^ TSI^STC^ 37?) 10 ^TS 1 

M7™ ^g7C3S MT^l 

C<P7^'^f^S «lf^l MTgR^S C»f7^ci >T^^a?T ^ I ^7^1 

WT'?! .iJ^a 37*137^57 ^TfflC^ fsTMT^C® ^STCIS 

^SlT?I«f^TC^ f^STiS ^hz^ ^CS I 

2. (rhythmic segmentation) : 

M7«fl SJTfssCoT ^^rsT MTTiB 1 C>Tf*&f5Il5R ^I aCW aC^T fsTWfsi^ 

^?rr3i ^^^^7^ ^^zm 37 ^ 1:457557 5t?^?ii mt^tist'sc^ 
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^ 

»a^? 2jf^ ^K9r?i c^ssk ci?c«f ^=i 

t^5WT^5 ^T9t CT^fl OT?r ( f5S 13.3 ) I 
>F?c^pTW 'S M«i5n sfsj^ n?:?i ^ ^?:»if^ 

f^’spc^Rf f«ff«r5r 5?i 1 f^ifqc^ 6-12 ?[i!r 

“^TCiJ ; a^«f[c^ 31«jl- 'Q W-^5TCI^ ^^TT?! 5^^ 

«lf^?ll I llfsif^ T^«l'S?I tffef^ 'Q fv[i§ -Pf|5^. 

51T5’® ^TcI'«TC^ fsi^ri? : 5M1 ^^1 

^5T35TTK[?I ^5T?1 'Q fsra^s ^ <3 >1*8151^ 

^i®T^?fi c»rT^«i« I *f5ri9iT(:a^ 

=Fi^»m5r?r fsp?ira 5i?T 1 

^Tf6?ll fw^R a «FT?;^, (sympa¬ 
thetic) 'Q (parasympathetic) ^51 

^h?ll 'Q ^TT®?fl m I 

3. SPSTST^J^IS (peristalsis) : -fSTCS *?r]m^ 9115 

'sifsRif^i'o^T?:^ <3 ^*^c| c>ir.^C's 2n?i 2-20 

9tf^C^ gfSFTi^C^I^ sp^F^ 

^^C5f?( ^7^0 “^1^55^#^ fsf^ W»TC?I^ ^?:?l^ CJlf^&fsF^T^ 

I ^1?:^ SR«I? te 

^r^?i] ^t?ii 3 : 5 r>r<c^Ti 3 ^ 3^7757 ^t^- i yfi«tra«T^? 

■'srsff^ 5?i =n; 

a^cft^ i£|?PT<»r ^T?^] ^'S7^c^ ^bui 

^>lT^?n (71517^ f^fcei 'Slf^53^ 

^f^'o =71 I TOi 5r5i 'fBTO?! aswT?»f 5?^^ irsn-TC?!^ ftR;^ 

“iff <3 ^“^11 a^*fs gm nT?r u i£i>iw ^c^ira 
^OJ’STC^IW 'I7g7^ a7r?®W'i& ^ (gradient theory) ^?lICl=r C^, 
fsica^ 'si7?P>55ft-5iWg^ ^s*r g^'® 575f7»rc?i<i ftrc^ ^gT?i ^ica? 
^’5fl‘»(=T»Tff (excitability), ^^sfgf?l "«1**f=7»fl5!^] (automatic rhyth- 

micity) gf?F»f? gW ai?l ; C37^=n^ 35^<C^7F >fl«}7^«f^s 

f*fc^ srstPTCH?! ?i7?i, >iTtim®s 

^77^^ arcf =n «fl^\ ?iciT»fi3i^ ftrc^ ?5p*rs ®7srH *if5 'Q ^?^T7'e 
m I 'Q ’'Wist? aSTf^® 37rf^?P fai^w (law 
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of intestine) C^, 'snWRJ ^=(1 fEnilf C^'Q ^ 

W'^sn '5 In*C«I^ 2-3 HfCS? f 5T3<na 55r 

3i5rT»fcw?j to ) ‘fam 
M«i5n 5ic^; ?Rcf ^sf's >ii5ict?[ 

f»ff«?ier ^?i:»i '5rT9fT^?ii ta »a^ii c»ic^ ^5; 

a^«ft lieiT»fC?f?l ^FCoT gf3IJ!^i7R5 

«iT^ii^ I .a^ f=??ic?i asrf^ 

«ifs^ cwst a5iT?«ro ^ =tt^ i 

^sTTR SIR gq, >n^c=n'5iiiM?[T3! ^isr^ 

c’ppr^ic?!?! si^^ '8 ®tI c‘^"i^sic?i?r sf^rcft^rrcs? 
(longitudinal) C'^'t^^fsT ^5TC3?l (intestinal 

pacemaker) ^a? l fsikc^ 20?! 10-12 ^ 
C‘!>f»ft^^fsi^ WS’^^TR (depolarization) 2RT![ 

(slow wave of electrical potential) 
^3«TICa<I ?llf5?II SPSWS 3IerT»fR5l 

srrfsn^ ^ i »a^ '5i^*ii Riarpjfi^ 

>l?C^I5=l “^TR ^Tl I ^aiwf=l^ ^Cffl ^gramce 

^ cJi^^iTR?! ^^51 R srrRC*^??!^ 

(myenteric reflex) fafflTWto 

^isiw^r ^ari^ncs?! 

^f5f3 STHTSrn?! 31<??PT^ ^ 5^?I1 'Ql^ I ?J«i|9|f^ f^asTTC^?! 
S5?f5p^ a5‘ffe'5 si5rT»fc?i5 to ^i?i; ^Tm?i 

3FSI»fS C«I^*f 5TC3^ to ^fsi?Il fsifRC^ 3TO 6-8 I 

t£i>T^ ^sT^<i^ a5«ft si5rp*rc?i5 to ^ 

a^^R575 <3 »ff^ 'Q >i^^ii g!sr»fs c*^- 

*55TR!1 to 5T>i -^TH I 

^fgrto SlTRC-^f^RS -faiS^TCR ’^Ffin 5 it^5?T5I^51?I 

fsi^ ^R—^arawf ^ rtc^=j?i acer^ fam 

^ sn^owrei^tos fjfcsi ^\ m, 

«n5i^ >1^51 mt ^ ?Rn?f ^<3 afspi^RTs 5f5n75 
I ^i3?n:a?i R^fer s^c^ 
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(nerve impulse) =TT^i^IC51?f 

siro^^fol f»f?l ^ncnc*^?!^ 5lT^»WTC®f C^T?I, C»IC^T?^ 

qF»^^9[f8r ^Tf5^ '^BTi^miag c^»flisc^ c^km 

>i?c?isT5=r si^n ; ^ikwki^ 

5^51 «Fca I 

5^1:^ 'SIT^T^ >wwvft '<3 siT^kl ^1SI>1?C^TCR 

^=n ^1 5^C5r<3 ^zm siiciic*^^ 

s^T^^TCcia k?ii a«rf^ ?^?ii ^k?n « 

^[?^i ^fT?i I ?i<in, ^T^ica? ma <»fT^5!k 
^Tcaa ^sJT55!Puk 5^1 9rrm^r-va5*'§k5^ 

«i^ra, c^5TT>i =11^ f»T?i] =rr^k k^^a^ fsica c^\'im 
^T^ill C^f?! I 

13.5 

'•^ ^c^f«r© 5iiP}ati-<£ic‘&fa^ at^^^ (i3.4 ^s? ) > 11 ^:^ 

=5’5§k?i (=iTc^?r) 
ca»fk^ =TT®k k«=?a^T5 ^ ca»ft^f^ kifjjfsi ^ 

3fSr>l?PPT5-^Tk^ ’^fWlSI'S C»f^-^pT3 3I5}T»fi:?I ac^«f ^ I 

1. (haustration) : sreipnc?!?! (colon) 5tTCa fSICM 

^**T^ k^l?RI (rhythmic segmentation) vflla^R >Ke^sT6^ 

'^TfRRC«r^C=? 'STTrSTr?®^ ^kHl ^®J, 5|^e| gjvpf^ (?*fRll«l 

3T^T?i^i ^iTWTT^i?*r^c^ to to ^^a^ 'Q '5f^5r^ ^loipoa 

c^5i?n c^u I ^T#^3C«ra >pn:« 5i5iT»rc?i?f i)4ST“c^ 
itT^TCSf? k?lTII aT?I 2-3 (circular) ca^"^- 

ca«to^^ki 5j:^?n ^ 

'5T9T ; "si-fsca ‘fl^ ’^rs^fsT?! ^3 kkr?n c«Pi9fi| ca»fi^c^ 

(longitudinal) cn«fte^^9r<3 >l^f ^ I ?FC5f ^I'S^fera 
k^caa ^iT*fn^c»R ^itenk® ^15 it*ict 9 f»rf«rsf 

f«nBi 4'Or^f^ «fkr ^i ^TC'sa ^cik?n c^rcsf i aiw (U^ 
kk^ >i?i:=3FTR?Ri aisi sMiawa aac^ii^ "sr^ak kiksi 

^ »a^? 'sjRj'Q kkk ac?i ^a? «ii^k 'sr^ca «i^^a 
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2. aRSfOTP (peristalsis) : 5I5IT*IC?9 5flCS 3^- 

^ 3551 I t5T3 91T?:SI fJlfsrC^ 6 ^ 

(reverse peristalsis) ^|?I 1 <j 

^TC3T5t 31SII»I?l fff?Il 31T3T3'1 355I>I^?:35TC53 ^glCS^T 

fg:35 331?^^ ^3 I 5^ 3ST3C«1 ^7'fIT3C«|5r 31 3Icf tfl^I35T5r 

5i5iT«fC3 >if‘i3^ nr?:3 i ^3«i7 sit^^ 5rfffr*fc?i f3’r9t^ w^- 

>r?C^T5 5^® I 

3. 3 f 5 r*^ ff5R<s<pi5 (mass or rush peristalsis) j fro 5^- 

^£1^^T3 5fff!T»!C?l3 'sr^a^ (transverse) <3 (descending) 

'Sf^CKf ^C335f^' W?':35T53 3f^3] '5IQ7C3S ^yi<155r 

sic^s?T5fi3 I ac®i35 3f5r^ 

5Ie7I»fr.?13 »^|[ 35f33] T'fC35 'SJ^a*^ <3 

«i3C3i^l 5i5rT»T?;?i3 aT3 25 ^?»r 

5^3! ac® : 5jcnac?i3 *5^ f5f?sic^3 

^5[a=|T3 «IT^I3 aC3 3^C3 faf^IST ?[3 1 3?sr^ ^5I>7^C^n:53 

5pf;o7 3I^T«10I3 T33C3 373 100 6T?:‘pf3 ^^^a 5Ta 

5?I I 5fc7 whl?Ii 5l5fl»f?I ^Tc!31 ^!^T3 9fT^;s I^lsf5Jr535^yef 

^“yfa® 5iic3i:‘^f335 ay^37:^3 (13.4 ^> 75 ? ) 3jf^ 

an:3 ^53" 3?^^ 35?iyi®^g5Tr,153 ^^3 aTC3 I 'Ol^l 

^T^TC33 >I5JC3 -^Tgl ai35*?«fi(:^ aC3*[ ^331 3135^871^33 
SfI5^U^el3 ^’ifta^l 3^T3, ?P^5r ^-^afe 

3f^3] ca^f®^ =rTC«3 a3T375IC3g1 ?g31 STT^Ifl ?3®3a3T5 

515113333 3T3S 33^513 ^3? 3ll!^C‘5f3^ srF»i^T5Iu^ a^f3® 35^331 3?5}^ 
3535I?C35T5 3T®I3 i 

f5n:33 3® 35iiac33 a33T?ca3 caal^^c^o 3^s’fo^TC3 f35'fi? 
(depolarization) ^^3^ !?^31 ®f®?f3®C33 ®3C^3 (slow 

wave of electrical potential) '5 IT?ptc 5 313 5^13 35fr*fC33 

(longitudinal) ca»fi®^^fffr 3lf?131 ^333 35f5n5ll3 to 
3lf331 3T3 I f3®3®3C5f3 ^aC3 31C3C‘&f3^ SR^i§TC5f?r 

f3®3 3ai3«n©ic3 =ns 35iT»fC33 <33? 3f5ri 

g53>f?C3FT5 ^ 5^:3 I 35rr*(C33 91321 sr39[f^ f3^3®3SP^3 



c^ft^ 5?Tfffhl ^T9R 
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gnsws fsrfsfc^ 5-6 ♦rrc9 ; 

^feri a'sm^c^cw «iff >6 ^rcRTsft^ gs^s niu i 

^?»R;sra (sympathetic) stT'o'S^^fsf?! fgs?n ♦RR- 

h*f#5—Ucjm 'G SJSfSlTSftc^ 

f»ffc|5| I 

13.6 

?i5rT»fc?j<i a^sfyiitc^Tcs^ jfcsi sjsrstTsfic^ 5i©r acs^jcf ?pfgc5r 

31»r=n^‘t?l 9[TC5^ (stretch receptors) 5^?ll 

5^a^T3 9GT?i : (a) ^ i?h- 

(nerve impulse) 5i5?T»fiI <3 
sjsfSTTsft^ 9ni£ CS1^5j5fT^'^f«f^ !TT«^TCSf^ (Meissner’s plexus) ^T^- 
fff?Il =1T^3?TC^ C’tr^T?! <<3=7? 5?T^a?TCffig 

siT=^^5J[f5f ^c=fT«!?J. CSTq1C'f*fi?I ^ 51®IT»T?I ‘G 

sicIsiT^lg C^f?! ; 5?CeT 

Jf'BTcIJS? 5I5iT»f^M C*RT?»r G SJoJSTTsftc^ g=5r5T?WT5 
I l5:n:^ sisrsfin (defecation reflex) I 

(b) s'^sfanT sTro"®ffs?w : siersrrcft^ 

(afferent) 7Tf5?Il 

(sacral segments) f^rw =«fGC¥?r siT^Cgsi^f 

s?T^?i G v£if^c5?j^>i?r 

a^Pisrc^'fi fi!?n ^lerm g ii5i=n5fl5 ^rica <fl^? sjgRTefhr 

arc's =5r^®5=5 =5rSsaT^'7«f?l (internal anal sphincter) *11^ ca*fi- 
^srcu I t5T?r was g ^jojaiefls area irTCirc*^??^^ ars^rc^is 
fgfsi asrfs^ 5^51 aisiTacss c*rsT?a g wnsfti^ g^yf?c^ 6 s ataii 
G af® ais I 5 ^ af^sc^ hrfsr^ fsFsis ^sesr^ 

^rffnas, casff^ss sisiTas g ssrarsfk^ srer ansia?csa5 msi w 

^Tc?r?r f*fc^ 5S <fls? ^si^nnas aaa^ 1 vs^ 
cae^rs f^sarca asi^rc^ (diaphragm) fa* 55 i gifasi ^css 
caa^ a?^f6=$ ssfssi ^?»rca?r "Sacs sra wear m, mm srsfarsfl 7[^c^ 
asi^icss facss wm^ a<Bi5rca 'sttsg aisrai 5s 1 ac??^ ar^ 

vfltofijcas aswrea^ft ar^^’lfera a^rca ^sai^asis fa?a«! as; 
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fsi’fRs <3 


=?TC'»?r (motor) ^TTv^^^fsi f*flll 

^§JC?l?r (external anal sphincter) 

^ ?P51 5?f I ^£JJf?P5f f^I?l 

3i5f^T©fi f*rf«i5r fir?i] i 

>6 

^JTSUC?! ca»te ^f^?II >fT5lf?f?|sW?:^ 

■sisi^ii^T m ^T?i I 

13.7 

^ (reflex) f=j?iac|w1iq iflt af^^cl^?! 

^^?n»fHc^ (medulla oblongata) l a*1T51^S <il^ 

af^^^f')?! ^5iTl I (a) t^fiSf^m. 

a^f^ (tt>\in) <IC^ ^) cyif?ii:3]’*^'^=m5f 

?c>i a<:^»T f^?^i 5Cf 5nsff*i^i 55[^aT>*i^w?i 

5I]S?5fil©Ji:?I5 (cerebral ventnciej fi(TO 
(chemoreccptor'i 5 ?f ^<}» c>j^]ff| sji^^ f^«^a^i5[ 

(nerve impulse) <I5IS|C^CS cati^fll i 

(h) ^sitT=rf (psychic) ^1 

a^T^^ a^T?:^ Jiil^aT«iiTcfliiT>i. ^ni^^i^vsTsii. f?a:cai^T*aT>i 

a^'5 ^?c»f?r ’^'*^1-5^1 5if^c5i ^if>i5i 

I (c) iiisft, <jscf, 

a^f($ =TR1 'SIC*^? aT?5?:^?»» (recepiot) ?l!m«l ^**fla^T?l 
(aff'erent) fpf?ii sp^g h?n ^T5 lTC^ 

aic^ ; ^811, 9Tft5 ^Q a«TC^ ^^S<15C^ (internal ear) 

caraK^nwa^^fsT ^Icer ^sc^rr?^^ (cranial) ?5f?n 

?^^?ia^'.5: ^i?i, -Q »^»faT5?^^?5i Alfa's 

a^5i <3 ^^^1 ^cgifu^ 5ii^» 'sirw, 

^1^5 ai^sfi ?I1 ^5IC3iI (irritation) ^8[^i fsTsj;;^ 

^rm c^^iiyi ^ f=if ^I's" ^f5?fi 

c'^^m I 

c^ c^'fl ?PT?ic«i ^SRC^® 
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^5R?n ^5RT35?I] I ?f5I5^C^ siT^lfl 

C^^m <3 >(5T?:^tfr (sympathetic) sfl®^ fw^l aT^isncfi. 
<3 a^«fic^. =trs‘ km (diaphragm), « 

5T^5T ^Tf^?P fff5Il 5IMT£f??7X^^C^ ^Pf»f a^f^ 

f»f?ii 5T5rf^sr, fi^^] ^T?i I ¥c«T ^srcstB^i 

(nausea) ^'e^rwig Sfi5!i>^gci sq ar^^sft^ OTl^g«1 ^rc® i 

ca*ft 5t?ii 'fl^v sjsjt-^ra (jejunum), sr^efl 

(duodenum), ca*fN5!« 'Q ai^csiTfggs ca»f1?[ a^a?! 

5^^C^I^5T sif^?l] ^<*1 ai^^fflt?! f«lf<fcj 

^TC>i 1 ^®§a^ Ca»fl5J5I?l 'S 2T>TSlT5ft ?*lf«l^ 

^ I ^T>{ b'Tfs(?ll 5!^ill <3 (glottis) ^lT’a|?ll 

f*fc^ =n?iit?ii ?=?»sa^'eir.g ^lai 5?i I ac^ ca»fii 

>T^ci iT^i ^ff^aibt^ 'S iT^jj^wra mn] ^ra km aT^is^efig 

sf^stieft fvT?Ji ^?;a^ f^rc^ eifci® 

^?1 I STJ^sjTSlIg 51K5 f^a#f^ ^amiperi^talsis) 

3i5csf ^r.a ^?d?i] ai^^ i «?it^t?i vs^? 

c^T^isi ^ac?! ^r%] ^iT>ii9r5ifgef^g5 m =iT?>i^iii 

if aiffi vuc^si 511 I ca(<] t»!T8I5} 5^?ii ^ai:<i^ 

w.^ i§T^gi i3?i< ^‘^aT5't(^^i ca-ff 5Ta me®. 

3T>f=iT^'f «]T?>fers aie^r i 

ae?i arm-jj^it ^ fai^isr nJi ':a*ft^«i?i 





14.1 

(hunger) <6 (satiety) 5T|C'^W5TcTI5im, 

'^i^^T>!, f>i?^(:^i) 

^f5I5T;^T^C?l^ ?i?^fg55[Tyi 

TO I ^Ttc-^MT^SIIW^ '?jl’!f-^?<:»f (lateral) 9F^«fTC^»5 ^ 

(hunger centre or feeding centre) i]^? 5Isf{T\C*r 

(ventromedial) 4)<pf^ (satiety centre) 'SITC^ ^fel?ll 

^51 ?il : (/■) ?Ttc^I«IIT5IT51ICyi?I (lesion) 

^^T?! ^s^T5I ^1 'BUisj- 

»fl< ^^?I1 51R ; (//) ^rs ^1 ac?iK^ 

^T^^RITSirsiTC^I?! 5f!tJT?C»I 5^CSI 'SJSt^l »lf^^ 

^r^nT!JfIT5rTStTC5f^ nillt?! (lateral) 

^Ril, 5T9T5t, ^5^. f^^TSr aT«Tl^ 

3^^119f^ ^^C'5T3fC5f? 5?i:cf ^?rai CSltf^TiISfS (obese) 5 ^^] 1 

yps^^s c^cag a^Ti;<i ^1 CTO'S 5^1 

^esf ^f^ 5 Tsr Jifgw sifTf^iii 'bit^tc^ ac^rif^r^ ¥C?t 1 

-WTO TOi^rc^ 5[^?n 

^tllC<f>C5?^ fsF?ll 51T5lfiI^®rC^ ^ ^f^?I] f*fC5f ^tfl K?e|?n 

^nii : (/) c^TW^i^KSf s^rrcffi^t to, »^'', «r^ mi fa?^, ^- 

f^, sn^^^fST?! (receptor) sif^C©! 

sfT^ ^f^l siT'®f?I (nerve impulse) ?ifgc^ 

f9i?n CTOC^ to «ii^? ^1 f^RiTC^ 

>lRT?r^^^ fsRRW TO—iiw=15^ 5rT>l=rrat3 fnnffl 

(sham feeding, 6.5 a>isp g^ ) ^T^esf^ «lfi^ 

«inc4J; (//) ^iwi a< ms (stretch 
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receptors) a«1T5?^g 

f c^im f?rai f «n aTc?i— 

m«II C^^nyi 'Q (sympathetic) aC?T'Q 

ar^^fffNr f c^r^i ?rm ; (///) 'sp^rc^j?! 

vf^ c»nf^'o 5^?ii ^cf ?ngi ^rf^cei ■fc^s 

(glucosial) 5R;«?f>l§ af^J^lTC®) ai^Ul 

51^1 'Qi^, f ?t?n 

f57^Ta«i ; (iv) caTf5=js?T^l?} «fTCJfi^ (?*iRCc[a ^pc^r m ^iTnr%^ 
afa5iT»i ^Tf®g5} cas® 'fjti f=T^«i 

; (v) ^T?iga^ aca caif^wa 

ScJ-fa^aTa (specific dynamic action) 5FC5I CtfCSra ^fsCSJ ^T^Cai- 
W«1WTg>ia (heat loss) 

f cas^c^ ^’#'^'5 TO, f ai c^ii^ 

“^T?! I >!Sa^§ SI^1I?[ (diabetes mellitus) caTC^T |^^f5!C=Ta 'Sj^csj 

c^ia^fsr "gjc^PT'^ ^a?[Ta ^fac^ ^] nram Wgi?i ^?i] 

^ceT f c^csa fa^ai a^ 5[^ai f aicasc^a ^faa^ sfsic^s 

vttto ac^ i 

(/) 'SfSTT^^ a7?TOi acf ''i^casTg^ ?nai am ^aa? 
f casgsa cro^fsr ‘afaarcei ^igcasp^ ai nr^ai 

f cass 'siia f arcascsa fa^ai fsTara®) 
asfag^ 5ti »fTam fai ; (</) ^'aaiJi^g^ 'aias^efta ^I'si ^«[ai 
ac® ’'^pa^c^^a 5iTaT"*i^Ta wai -aTa^^l ^“ta^a « 

>I\ff5^ ^tus errfjpCoT ( >T?CTO=I, hunger contractions) 

-^T^^sfisTTff stTsk fa^aaam t’lai 

c^m fa^ai f^iaiaa to o fata ^C5^ asca—'5ia«fi ff ja 
aiefla rr^eft ’si'asiTa®! ^acsf ai c’l'aTs? 

^faai ta<3 fai ^i^ifa^ aicas; (»/) ^^faa* ^t^c’ii- 

aiT^miWa ^T'a>fNa'a»a CaFS (heat conservation centre) 

^ai 'f 's arc^ffigas s^ia^ =^ca, ^pcsi c>i >ito f ai 

arc^ ; (iv) 1^1 ^T®1 5Ta'?^f^ sr^’WT (liposiatic hypo¬ 
thesis) 5ii3i<p iiasft? a^'^aia sisita^ ca (3fc:[a caaassim 

(adipose tissue) 5f% ‘afaaia aif^^ ai a^fei 
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C^S^fcT ^1 C^<3 Sffsj^CSI ST^^TS ?^?n 

^5n|c^ ^1 '»fTC?r I 

'5|«fT^ ^Ttf, m 'Q -^m 'Q 

«rrcTS?^r (appetite) 11^1 'Jif^isiTccr^ 
Slfsc^ ^nf5I9Tj5T5fC51^ fR^f2S?lTCTg ^^C<I f=l^^ ^ ^1 

>1?^ ^ff5t?t;;^mc5i^ f=?^f^Tc>r3 fa^r^ ^fe>im=T 
a5f<i?ii ^^carnc^TMt '^rpft y\w:% i ^ifst^r:- 

®T5fc?i® fs?^?im. f^-^T^iastT^TSf WT^ar^f 'Q f>fj;^?;ct^ 

ayf?tC5f saq, cci^, ^T'ts?R«i 
'5rT^T^->i?f»i^ liafjfR c-!i»fi>?'i9T5f5T ^<!f<n 

-^asiTCei 5!’^«fi?J 

C^R<3 C^R<3 ^?C*f (lesion) <(3 'Sp^T^^a nfl^Tci 

'’JT'ft 'G fstf^STCa ^1^415 a^ef^l C5f«ll CW?J I 

^i^TcaE^i^ 5TT^?ia 7^4 f*i?s[»i— 

f^i^T^'k Tj'Pf ^1 ?i?fi 

^15iH?>i?j5 WJ7i C5?T''i ^rr^i:^ 'siT^ra 

‘^(ca'Q CffiT^^k ^iT^fT mm i 

14.2 ^1 

«?fir»IRTC>ia ‘^T’^k (lateral) ^] (dorsal) ^{Z*\ ^;^rC¥C^ 

(thirst centre) sTl^C^R^fcT^ kM®! I <£1^ '5l?C«r 

^esf^dr® 20R ^faesf 'si^fai ^ni>n^i^pRf5isi ^ 

forest tp, k^TcT, a^'3 aT«ft ^^aas5iTaT?f 

afsr “^R scarcer ^ 'sr^c*! 

^facei ^1 C5im ’iTa 1 

^icas^ STHT^TCa ?;|ai ^la <51^^ 5fT^T?I I (/) ^5, 

ks'JTyf, siTsik faf^^ “^Basayi a'^^a 

^faa« arka am. t^ra ?pi:®t a^aw (plasma) i^^sia afaaT«i 
asfaai ^Ria '5if^a«i-caa (osmotic pressure) aif^si ^]t:as??5a 

siT^ocaaa^foT ®ff®aacc[a arai srsf arka ^>r:^ ^aa? 
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yfT^TWl gT>i mi ; ^CffT sTT^C^R-^fc! 

5^511 "^^TC^C'S^ =ir»c^R^f5i ^^5r:?n-srR[j^? 

U>smoreceptorj.) ?r^ ^]i&- i (//) ^fjc si^ef^Sf?! Iff?!] 

^ (extracellular lliiid) OTifewTW*! 'Q 

^f®a<[q-ca^ ^i^l?ii ftfcsr c*?? 

C^RSIWJ ‘^fTfUTC?!^ 5TT!?'ol <3 "S^f^g^ej-csi^ 

^t5I?ll C^ileT siT^^PFl'^f^ ^^C'5 '5)f^5a^«fg SUJglOl 

ii^si m:y\, ^5i?n ^'^Af'si'® ?[^?ii 

i^T^IT^ I (///) ^1 ^=n CRIST'S ^rac®! 5C>1W '5I1?1^ST 

^fsic?} ^ C?lf^^ (renin) =77?!^ ?C^r=jf^ 5?I 'A^n ^7?fRI 

£iW^ '5ilTi3f^<3C^^?>i^7 II (angiotensin 11) S7T57^ Cai?&C^5 

^^aT*R ^ ; C»TC^7f CSlf^fllW fgFII7?I 5lfg7:«<7 

(dicncephalon) ^5f (sub-foi nical organ) sfT^^ '5f^7:*I<l 

^?] '57^1^1 517^111 

(nerve impulse) “ar^T^?!! ^7^11^ l (n’) CWC? ^517^7^ 

5I7Pll^g«1 g.^, fsr^l. W7!^ 'Q 9f§i7^Sf ?n?I. 

>1^ ^7i:=75 aT^^^X^sr (receptors) 

=7T^°f?i ^7^1 ^7i:^7:*s5 =7i'«?:^i^^f5T 

^^CVD n7C^ i (v) ^75^51 ^75I?I] ?®5Ta gl>l aT^C^I 

^ll<3f^¥ 'Q ^]7C3T?6® >T7^iT7C>TiI (baroceptors) 

5?i =7^^ 'G wi ^Pc^7?ij^ mm sit#?! ^ifsc® 

; ^2^7?i 5F?:«f<3 ^7i:^'5 5:t?ii ^rain 1 

^\ 2r7efk^ Sr®! aitm ac«T7f5f^ c*fC5 «c5r5 

«£?(“ m:>r c>i7?^7c?nj ar?^! 'Q 

^f^^a’Cswc^ <7>ii i^m w»Tf?PF 37757^ 1 ^^"ii 

^ wsi c»[7?ms ?[^?ii 

^?17^^I5 ^ Sl^K aiim?! m >R:sf >ics?^ ^7?f 
5^?n ?r7?r 1 >19^? sr®r aTc=f^ >fsfc?r ai?^ 

5^^ vfls?? a7^5^ ^CcT sr^CSI aTiia? l5Ra75^U^^ (stretch 

receptors) fa?ll i^=I7 ^1 1^ 

I wm w«f If^f^csi ^7?:<ii 

c^f*wca?i sjsn ^T?i 1 





'Q f‘^^T»rc5i^ c’t»ft^f©j5 >T?i:^T5=? ^1 09^? wim^r?!, 

<3 C‘»ltf^?P sjTffft? af^^fffl?! ^^*1 ^C?I I 

15.1 

5lT^C^?r f5^9Tf»T^ G-17 G-34 

5t]Pjft!T-^9fT?f ^«JIT^C5I 17 vs 34f$ ^ilHT^CSTl 

?5i5n:5i sif^ i 

-TOI—(sulfated) II 

I I 'siT^'|5ft-gC>I?I '*P5«1 G-l7-^?r 

^^] ?if5rai I 

'»nOT;5 ’if?i‘5iT^afT^ ^iT5iT^c=n ^ 

a^w yr^«ic*f ^3^5! ar^^sfi-ah^fei^ ^irca 

«l?lf^ ^fffJlT^T?! 'Q tfTSim? (G) c^^fef i?t?ii ^n^f^=T 

•s^®i I '5T^ §K5i ?pt5r ar^s^'lma 

(local reflex) c^^TJ! 

(nerve impulse) ^f>R:5f ai^^ff^lTCaa ^T’®'afTcl (nerve 

plexus) <3 CS^Pf-arg f^lg^ «mC>i$T^5IC^5iii 

f*mi ^Jiawa ^91 f'^ c«ptc^ c^tT5?n 9in>iftc5i^ •ipgei 
ao I C^ZW^ ^1 !?T1^ (duodenum) 

ac^a ?pfac«f caa:^i^^ 

a^c^ arc^ ^f>i?ii asa®! as^u^ui c»t?i 

(15.2 aJTif ); ^T5] 5TS1 aias’^cft 

yi?*ac»f'Q aT^tffjifaas ars ’^a®! 55i-3^^^§ 

^nfjic^a ai^efi ^ (D) c^t^ 5[|c^ CTTsiiii:^i7^irf^=r 

^?r5 ^ v£|3^? ?F5fra>i f*!?ii airac^ia ^iraicsi fi? c^ptc^ 

aiT^jt^wa ^a«i ^511^51 c^?i ( 15.6 a>i5? s^ai) 1 
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'srRT? a5«ftc^ mi ^fif>K5f ^jnjT^sn ^nf>i® 

a^efts ^tus (entero-oxyntin) 

^ ail^ftsT (enteric gastrin) C^=T<3 

^ i}^? 'srrfa?? ff»lT?l (intestinal phase) 

I 

9m^f^5r-=T9i!?[ 2im wnfafui *. (/) 

>0 ^n5Jo^-^fer^ ®lT'«i^?ri«l 51^, ‘^T^»5efi^ c-^l- 

6]5t (tone) vQ 71^1^5^ ^T^CelTf^ ^^C»f gr^J>l?C^r5 

(peristalsis) (sphincter) 

W«i5i I (//) ^5[5fC3 c‘^ft5?n 5j5!T«m 'Q 3f5i5iT5fi?i 

c’wlyf^Tsi^ 31 pi^i[;:5T?i a^cr^i i (///) 9in>i;ftCT5 

■*1T?I I (/v) aiT>i:f^ 

^WT“fC?I^ (acinus) >8 (islet) ^?ITgW 

<3 ^®i?r I 

15.2 (GIP) 

^TCtfi »1^ ^I «fTf^C51 a^TC^ a^eft >8 5P1I- 

^5Tra?l (jejunum) f^gft 

??i I ^5:i (/) 9nwflcsi5 ^5iT?i, (it) ai^5ft-^>i?i 

H^c\ ^ ^J7{ ^un, (///) ^aii»f?i ^^jfcicsi^r 

•^<i«i (iv) ^gn to i 

15.3 

wia® ^irf^icvs^ fiRn?i a^ff! >8 ^ifa^ 

f^fa^f^sT 5C^T5?fit acf i 27f^ 'sht^tIc^i ^jif^ '5f<g ftfflj 

' ('*> aitcsiTf?^ ar^ an^^ftc^ia 

^«i ^3iT^?j] nTa5^efi-a?:>i ctj=i ^ca, aias^gita 

ca«fl'5f5i?f jf^cTOsr as?JT?i ai^csiTfaas ca»ftae^aca5 >i?f to i 
(/‘O ^?fn«f?i ^5? <3 ai^^T%5ici^a '^a«i ar^ia, 

■^a«i ai^Ta =ii i (///) mi a 
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f>ifgsf^CT<i ‘^T?r, f'^^si^ccr^ (bile 

salts) -spgci 5?I 5?I I (flJlW f3f?IT<l 5IT*I1C?I ^SKM 

mjm I 

15.4 (CCK-pz) 

33?^ 39f^ 'srtniT^csn ^Tf>i® ^rai i caifk^i^ 

caif^'QJT, caa:c^H, ^ ^iife, 

¥11^ 'Q ^T^T?r >n?ri=T, ) 'siirf^rs 

^5TCi ac^ ^?<jC5r ^i>fT?ff=i^ fa^wT?! £f5«ft -o mh 

^M?} c^PTCffff>i(?5T^r^f5R-^er^T?i1 c^r^?j[fffj 

^51 ^ICf ^ I asiTSf f^?IT^fe : 

(/) ^?nT«f(:?I^ C^I^^'^feT (acini) ^?flT*r?r-^ICT^ 

a^^^« ^F5%i c^f?! I (ii) '5i‘5i(T»ri::?i^ c^ia^a‘5[f5r^ (islets) 
^!T5i?Pl ![^Cvs 5^'C^TC^^ ^«1 ^T®TiI I (///) 

fa^i*ic?i<i (gal! bladder) caat'^f^fc^ ^'^ftia^ ^oi, fa^iaoi^ 
>1?C^5ST Sjfl^fll 5lf‘8^ fa^ ^5T?:3 ^ '&5f^ 

caa1^sr?ic^ (sphincter of Oddi) faf^T©! ^^?IT<3 ^11^ 

^C5 I (/v) ^ 

I (0 tv aT^ 5 ft- 5 c>i art- 

ceiTf?i?P ea»fl^5f?i^^ aic? i (vi) ^7i:3?r 

a^>l<?:^T5 (peristalsis) aKi^ l 


15.5 '®Tt^5rNTi^5l&^ ^^l^snrt^ (viP) 

fBi3aT!i 'sr*! 28fij ^ir*nti?ii 

«inf>l^‘ ^<35 fsjsiw atsis'l (/■) 5C^Rf$ (peripheral) 

«IC5F 2iKm (dilatation) 5[$m l (//) aT^^-?R:>T 

' 5 itT?>jct 5 ?t ^<j«i caai^r^? 57a 1 

(///) ®l^)TaiI 'Q ^5K3^ ^5?5?^ 

)5lt;^ I 
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15.6 

^]T5ITtC5|l '5IJT?ypS 

?5I5r: 5T I ni^'t 'Q (D) 

^ ^U5 ^ 5^?n 5C^Hf') ¥5!T?J>r 

?'f?n ^iT^fiiiir *^T^5fhr -^T^cenf?!^ m^?r (G) c^PR^fsfc^ 

C*^^?!! 9!1Pjftc^ f=I^T5«l jpJl 

I ^151 5T®i OTT^mc^^Tf^sr ^heh csn't^- 

fsf?fT3«i ^f^?fi cntf^^ sTT^'k >?^r5iiT'Q 

c^f?! I (islet) CTmiK^p^irf^st 

^T^l ^iTCSIT^rffG^ 

I ^I^C‘^I«IiT5fT5ITyi I 

15.7 (;5iii&fiR 

f^pfi C5IT?l5fffI5I <TC5 i^ 1 ^^1 22?^ 

^5ici^ TO I 





WC5 C>ilf^?lR, '51GTf>!?fT^, ^lT5lf>ilirsi, ?I]T9R:=lf>l?lT5l. C5ii5, ^T5II, 
^1, C^PT^T'^, 5IIKflTT?STW, Sjfsr^DSSlT?!, ?F>|5p^I5T, 5f^^, 

'5|«^lfij?p -»ft?I3ITCe| <3 C^ltC^f?! 

^5iT=j I c^c^a 

igpgr ^«(|I <3 ^nT*fT=T I 

16.1 TOT?r 

?5!m ^5r ‘!iT=fl?[ wsr ^«f^i w, 
c^vf, 5*1, ^-gi ^?f ; S{T=IJ 

<3 5^C'$'Q a®I? fsT^T^I W&! ^'Q^ 

w—f'5^, *^1^1 ’SIR ^5 m?,u\ mm'si 

am 70%. 87% 'Q 70% wsr i 
(c^aTT^f) <3 carf^sf^i <TO f'rw ani 300 

5?I ; aRj<^?I ^cTsjni ?[T^C®IC3?C*T?I 

af?im«i =^5i?ji ^T5T<i mi ai'S?! 

am—af^ 100 siTa ai caifi^caa wmcaa ?pc5i 

aama am 55, 107 <3 4o fiffsifsi^ wsi ^ 1 

5^ faca aiaraa®? am 2.5 ferum ai'eai am 1 aa^^s, 
af^faa a5nsfi|[-t5a fa^^ca^^a faai^Pi^M ^Teia aiai^ Tacwa acai^fa 
?a^ araiaa^s ^larc^ wei am a^tac® ?a ai 1 ^laca 
at^asn:®! ^^a^a wejaTwa acais^a ai^ 1 

awi^fala afaara : a^i5 5];s, fas-^ia a aiai •i^fa^ acaa 
aiaica ca^ aifja j^tai am 1 •flwai faca ara 

2.5 fsijia wsr ’sii^aa asfac^ 5 a 1 

'si^^g ^sas Tsi^Ta m faf^3 aiakaa RT^pica aia ^ ’siiaai^, 
RaiHi ^Q 1.5 fsfi^Kaa •aT'Qai 1 

a^a? (diabetes raeiiitus) career afcsia afaaia arf^er wai 
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sfl^TOsj (?Tf»r ?^?n c^fcsr mm 

«[^^T?fi I 

r*fcie9 ^«rm ^ : at^i^s c4*rc^< 9or 

mm 5i^sn5i I siTJjcg^ ^5ff^ ^wim arw 55-65% mm i 
’Iiw?! c»fc? m 40 fsi^Tir wm «m?p i ^?cwc^ 

: f«f>55 (M^ ara 75-80% mm \ arfenro mm 
5l»TC^ 5^T^?ii snc^ : 

1. sr^r (intracellular water) ; c^TT^ ^CeT?! 

aT?[ 55% ( ara 23 ) c^ptc^ f's^c? ^rrc^ i 

2. mm (extracellular water) : CSTT^ i^CoT3 

ar?! 45% ( am is fc?|^ ) (iymph). ^eim>! (tissue 

fluid) i stem TO 

5^>l, 'Q ^=1 (dense) ( a«n <3 

^efla ) a«iT^OT am 3, s, 3 .aa? 3 casmaf^'^^^ a>! 

^ca ^fic^p; aia i fef^m casmaf^^'s mm c>jfac§T»aT^5nM 

7im <3 cafa^rf^arcaa af^a (alveolus) 

'Q a«TT«fh:^ a^f^ C^iafsrs^^ (transcellular) 

aTC?p I f»RiT?i fsff'f^ af^^jTW smfsT^sr, lfsi|[feR, 
I '9 mm, sTHia^Ri c^i^fam (Jitm 

^:jc^f»r5T W?ii f^^«i c*fC2^ ®T5TW?r ai^i 
a^m af5^«i sirai i 

^m af^siTCq ac^ i ^srf^ 'Q c^^ssrra 
tara 23-25% mm, ca»fi 'Q sifaoR am 75%, arw 72% 

am 70% mm i 

mmm^ (loss of water): 5TTf^5>*flu5T^ ^srm^oum m^ afaHpft 
esf? f*R?i am 2.5 fsrilT?! mm tum^i *jmm 
^?n m I 

1. sjiCff ’smm 24 sr'&m am i.5 

m I am 600 fuferfsT^g mm l^?mi, ^K^nfsmi 

a^f^S =n^TCW51-^lf6^ smi^ (waste products) 

!3iK=m 3RI ^ps ^ifam ; caif^sra^iTsi mi '^ntesf 
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c^K^ ^cs »f^i 5^:'® 

JTT*[i^feiai;«?l4 Sfi1M*£5^ (obligatory loss of water) i 

53:C5 ^£519 “s^f^SJTei 551 ^ S CWC5 SrCSlil >f5i^5I^I^T?l 

5|^C5 n^n’f® (facultative) 

sfsrflTOrf -^f<i5jT«i ^ira, ^t^t?i sfsi -sitst ^fiiccr <5ii?r^i 
S]T?I, 41 4T?I 'Bisij'^icei WC^lil ‘^^Cof s^CEi 

i^Cffl4 “^f^SlTei 45C5I 4141^1^51^ <?[TC45 I 

C454»f s4i^T?fi <3 '4if'4 sjea ^ceT<i •^ 41:45 a?:?ii'^^ ^s^iti^si 

454^1 511^4 ^a ¥i^i^ ma 1 ^ 4*11 srrsi^wc^ 

'SiTC^f^^s (specific gravity) 1.040 41 ^T?T4 ^ 4TfW4 

51® W»T ^CS C45=T ^41 ^‘^f4^T^, 5lfff5l4 453T5fT|[-^54 vfl4? 

511^4 ^tTi?®5i ^ca4 ^=iT?i 4«iia'i:5i am 4 ^s 2 ^4 

^5®4 I 

2. 511:514 24 am 150 fsif^fc^i^m wsi 4if54 5^41 

4m I ^51 a4TST®§ 511511, fa^ « catf^^ 4i5ft4 a??^f5i4 44 

^C4 I ^'misi?! C41i:9T 41 «I^1 C^14<3 45T4C4 '51C^4 3^514^1:4^15 
(peristalsis) 4T?®41 C^i:5| ®I441 f44i:4 5lil9Ti:sif44T5l 4T5IC^5 

WT®k 5141:44 a®TC4 ^?®S44-Ca4 (osmotic pressure) aT^£51 
'51C4J ^T514 (?»1]4«1 ^T5141 5IC5I ^^514 (^54 ^?4i ai4 1 

3. ^«4^4 24 4‘§m ai?! 400 f5lf5}?5i5T4 W51 4T£®44 

^T^1C4 f4S'gTC4 41154 5:4 I af4i351, 41 ^ C^R^S ^£4 

•8143*314 41?®C5T ^!!|4] 41f4 ^f5mi C^TCSl f4f4 5^C® WC514 

4 r^® 45 i <3 C 45 ^ am i f^mi *941:44 45 ii;?i snsii 41'=^ ^41 
'5f5l'^?14 af45114 «II4« 41C® I 

4. ®ia51lgi 4151^ 41 C4S4. f*fi:4 314 600 fsifsifsillm W5I 

*5i?i3Ti:®| 41iaC44 (diffusion) 51T41?:51 ^U5 ^?44® 4lf5C4 

^f41Il 4m45i:4 41®li:4 f5if«m] 4 m; ^ 511 :^ 4?f4fw® C*4? (insensible 
perspiration) 41:51 I ^1414 ^^Sia 4lf^5l 4:iJah^f5r4 '^4«1 

4lf®41 (sweat) C4ai C^fS i34? ^514 w,^ 

af4«i® I fwiR am 14 ^ 4if54 i 

■511^4, C41^ <3 911414 4i:«l^ 4151 54 l s^ClNl 4^*^4«1 *5|[ 5^C® 
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•srr^p^ 5?i‘4?5rai <ii^ 

^5i^?i 5?r I ^Ts?Tt-^5C9^ =ii «?(t^t?i wicsr 

^T?JT^ ^ sp I 

Sf^TSTF (water balance < : 5?T^l 3^g ®?5} 

T=i9f^ 5^?:5rg ^zm cm^ ^csr?i 

(^®T?1 >rsif’^, water equilibrium) i ^ffi^ >f3R:5 
a ^C5i cpfC5 ^ <3 ^511 ^tz^ «!rTf«PC5f 

f^^c?r <3 ^z^ sssr >ff<8\s siitc^, 5?c5r i^csig 

‘^f?i5iT«i 

srrf^^ (srspf'a'^ ^’fTstJ, positive water balance) | 5iT?ira 
^fsi qi ^m] fq«TT^®i ^’siTWcq c*fC5 q«rT^^ 

(negative) Sf^PTRt 5?| ^=tlil WZ^ 

C^Z^ wzm^ ^fil5n«1 ^fvfr.^ qTC^ I q^enw 

^5fytT5Il ^Sf^l Cqf»T—Sj^-sicq SSiq^TCcJ ^'51 qsfsfqi CWC5^ 

vQ^s^r 30'*-' grq '£ti^ qTf5?ii mqs 1 

Sf2®r5 7^-511^ Uw5^ : 

1. ^l^■*fIa^lT5T^stT5T : c^cA sr^T^iq qf^5ii 'sjfesqq-caq 

(osmotic picssure) qi?®!:?! 3^1?:^ ?]^C3TqiTSfT5ITCT<l ^'<rTC^a 

(thirst ceritie) ^?I Siql 3H ^f^?ll 

'srqiT^ qc5^ ??i I ^T5i i§T®i ^e}T*]'cq^ 

caq ^%3iqiT51T^>i^ ^31-=5in?'J^ ^TT^'C^P'^ 55 ^5? 

Cq^TSf fq^qaqr? (nerve impulse) f3^1jT?55 3*6i^q?;'S 

(posterior pituitary) r.3t?551 ®lTC5TTC3f5^ (\asopressi!i) qT?I5t 
^sifiiqsic^Tq^ ^5 i 

2. 3*6T^'5*'® : O^Z’^ 5rclT^q qfk^ 5I^C3I«in511- 

3*5T<?^'S ^IRnT^afsTs? 5?^rsif$ 
*s^?5« 55 vfl5v C?fTC5f?I^TC>15 55 (glomerular filtrate) 

5^1:^ ^C5i5 c»rTqci qi'ST^qi enz^ wsi ^ 

^ca; 'flsfsn wcJiK3f>ii:=i5 'sina sjaif^t^nc^w^ 51 

(antidiuretic) 5?;^ I ^^i:3I«lIT5!T5TCT5 35ai-«l‘5»f:f0^ =11^- 
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(lesion) 

®jTOTicaf>ic=if ^«i ^1 ^Tft(=qsi ?n 

^5T^f*n5Pr^ (diabetes insipidus) C?fT?f CW«(1 CWH ; »£lt C?ITC9! ^135 
c»iR«i =5phi«i af?i?iT«i gPT aT?r i 

3. ^frcgsTim : i^clT^TC^RI 5Rt «IT5®1 

^ ^T?n?»f ^1 ?|C® '5nT25C®7??k?n=T 

(aldosterone) s^?l :q;cg C>rTf®?irsi C^5=r 

^T^?ii w^m 5t>! i 

4. fpfC^l aT?I 14 fsi^T^ i^5f 

5^11] ac^-r I ffr^i >13131 

'5rT5i^T^»il c»nf^® 5n?i 

3iTg aT?i 1.5 i^sr sjts i 

(a) ^r*fi®rsj;;«?r^ a^5TSC“IR*I (obligatory reabsorption) : 

CaT^lTilife^TW^ ^>I 5^C® TCT^i^CSJ^ a«|5r ®ff^cTr?c«r (proximal 

convoluted tubule) c>fTf®?II31 a^f® siisfl >!f§i?i- 

(actively) C»TTf^® ^ 

ara^siT (permeable) ^ C»n^C«l^ >13131 af^^® 

^fcTill ar?! f®5T-5^«fK»q (osmosis) a®TC^ C»fT?^® 

^?n w I ^4»fT ^fl®TC^ c«rNcer5 f^^c?r 

cm ?is?ii:>if 31®^ s(Tf^?i] ^Tff I 

(b) a^sTSC^n^*! (facultative reabsorption) : 

W ®??65IT?a (distal convoluted tubule) vaa? >l\ai^?F a«n®ft^fff}^ 
(collecting tubules) aT5 ac^ aT5a3ri =l?f i CWC^ 

i^i®TC5T?i a3n:5 ®m:>iTcaf>R asf^ ?^cr ®t^ a®R:^ 
arff'Q >n3i??i^j®K4 wcsi^ aTfa3ii ?l?i ^ ; ^?zm 
a^5T ^?a f?5ii ’snai^i ^r^?i asics af^® ?i>i af?i3m:ej 

wm 5if^aTCa^ aro®?! 2f5n:a «if®a^«ni sit^ocsi caik® ^ 1 

^?Tc® 3?c5f3 afwei «rT5'<3 gra aT« sj^ ai?®^ 

^1 ac® I 

5. S?1^® ap^ (solutes) : ctf^ gca g<h|® C>ITf®ilTSl, 
aM>i«T3i a^ ’8rtw4 ^=1 «aa? carf^ « ^sRirsn c^air 



'6 5fC3f?f 
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c^RT'5rg?t«i s^csi? ^si ^«$3( 
I caTf^iT?lfsr ^is ^f^gfsr ^'m] 

aTc?i m casfsiT ^T^TC'f?! ^f^a 4 «i-caw?i s^rc^T ^vs *^ca?}?r 

afeK^I (filtration) f???!!??}® ^|?n ^rSl ^ I 

C^T^SIWI a^Tfa?IT5I 'SllffW^r ^15^1 vfl^? 

^ <3 ^^51 af?HJK«l W«T *tf?|?ll 

?nhc^ ^c<i I gw wrWwg 'snfg^i ^i 

^ gw a?g?iH'Q ^isnrgfw o i ^ <3 ^csig wr®! 

^g?iTc«f^ c«iTf^^ wTT^si ^mwg cac^ sjiiiiw^ 

3f^5T^r 41 (dehydration) ; afgsfn:®! m\ aR 

^fgc'S =T1 argR sif^csr ( srsiT^Tg, 

pure water depletion) 4C>I 'SJ^^ el4C«rg afg^IR 

a^T^^a ar^ig i? ga^^fsig <3 ^feg«i-ca4 ^c^igs gift^gi gra, 

^zm cgsTwg ' 5 tcq<ptj! i^sj gw sfsj?!! «in:a 

vflg? cg5-|:g7®^^4T«i gj^ ‘sir^'sg ^gi ac® 1 sig’^R ^^w «rt®fg 
^gw4 <3 gigii^rg ^^ag^i-cag ^I'sifgcgsg ^cgg" «ii^t?i ^cag 
afg^^ gw am ^4° ai^^i gi?:^ 1 ^giftfcgs gssiig caif^g i®Tfsf?ii 
C4cg '5ifti^';cg ^51 ^^aitfigg agw <211^14 wcg 

4TIj^ 4#I HCgig (nitrogenous wasteproducts) ^^aT44 aiW i<ig^ 
w^fcT 5]^a 5p>?^cf 4] argig g^gwcarf^^ggT^dTcwwg 

(NPN or non-protein nitrogen) 4?:^ 1 5^Tg caif^g >9 

fsifa^^fffi <ifT^m caal", ^f'sas gg 1 

fflcgg gsw 1 ggs <3 ff‘0^ g^gi ac^ 1 caat <3 uwg 
'srwrg, caal^^TSiw ^^f^g 'Sf^, gi^^ag 'sig^wg, Tunf^rgs 
' 5 if^>*B?i^i .flg^ f^^ig cw^gi cwg 1 'si'sicg wusii <3 

sEHi^g «i^«fl?i^Ti;g grg "slg ^1 gg 1 ^ca 

fgar^^T^ g#i acgig cg^g gw ai-Ggi?! c^rcg g#i acgjg 

^laifg^i 4?;’^ ('5firf>n;^Tf>!5j) ^igrg a'sicg g^iw^i (nausea) <3 
>i?^WTa afcg 1 

^ggwfi. 'sj^tfggs ^f^r, ^?^fg® 4 ^g«i, ^Tfgf^a-^fg^ sj^srfg^i, 
'5|iit§=nM gsciJc^ '5inta=T-g?®f^ cgia a^f^ 41=11 
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W5T <3 Pf^ei CCi^ ^1 ^ ^Pf^HT 

ffl^ef?r<3 C6^ ^ ^ 

C^fC^ Sfi!C}l^T^wf=l^ (salt depletion) WSiJfNf^I?! I 

•flC^Cn CTT?^T5I <3 Cg5T?IT^\5 ^T?ICSTiT ^TTt?^! >0 

“SITW ; g>l f^l^I Wei 

^151 c^mwi ac^*f ^f<i?ii ^^iTu 

'Q (intracellular edema) <I^5C>l?r 'sif?l?n«l 

^f31?Il gia mi 5K5I <3 

I C»i:^T^ 5?T3IC«1 caif^5?^5 5?T^C^7C^C51^ (NPN) 

siTsi ^i?^?fi C5^=ii csir*^ -^n:^ i 

>1555^51 ?ll ^^] C^TSfO 5tl5 -PIH WC5|?l 'Slf^f?^ 

5l^CfiT?I mi ?I7:«i^ 9tTD^^ 5^111 ^^T?I 

5^?ii ^rfa?!! 

c!rt?n m ; ^>1 -^fiJSfTCei ^C5I ^15®^ ^?fl “^C® I 

ag[5®r:5i?j 5iii9ii=ifyi?ii5i a®TW f^i^iKs «if®f5^ 

^r^C® SITC^ I ®1§ ^5IW^T<3 <?f^l C^fH I 
®8l 2C% C«ti:®f C^T^^?5l?l ^f®, ^l«f®l, 

5p?;si I 

16.2 ^S C^tf^OT 

^^51 : C>iTf®?lT5I 'Q C^f^57 : 51^J«1, ^®nf sp^SJT^a, ?n«l=I. 

af^. '5I15T?! a^?® ’^iTW! I a^f^?iT5i •■ ^®, alfff^ 

»fl^, ^T^lT^fa, fSf^fa, Ce7^ a^f® i)^? 

^«fTf*t® 5!^e| 1 

araisF^T^N af^5tT«r: to ara 5-7 aisj caif^sr^i 
ai?! 3-4 am a'§if37?iTST i 

^elRI (extracellular) ^CJl C>llf®?rm '8 

cgsrUTl® ^«nsPC31 (cation) 8 'ejfcri'^ (anion) «rT?I=l ; 

^Tii571 c^mz^ ai^Tfa^Tsi 'sf^a^i 

cJTTf®5iK5i?i aT«nii«i®s caTf®?im ^CWl 

af?i3iici Cffiif^® OTf®?im 8 
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af^ 100 ao 40-50 a 320-340 

?5lf^aw, f45^ af^l5IT«) af^ 100 fsifeifei^TCil 5J<«IT1FW 

320-340 <3 17-22 f^lfgfaisi i 9115^1 (concentra¬ 
tion) am 2u ^ej ai'g^n^ 

af?f5iT«i am 120 am i c>irf®?im <3 

c<pT^T^® ^!im 

vfl^N ai's^s^ ^^Tc*f3j a® cai^ am 90 

'Q 75 am (>!mcfi i6.i gd^i) i 


Jtmcfi 16 . 1 . ?m <3 ^ 5 im af^ looarsi ^i loofsjf^ferto 
cJiTf^m, a^if^iim <3 c^ifuc^rg af^sim (fsikarm) i 


?»r gi gfsn 

c>iT?®gm 

a^rf^grsr 



160-170 

180-210 

250-300 


320-340 

17-22 

330-350 


340-355 

14-16 

420-440 


315-360 

15-20 

330-430 

C^f^lt 

80-120 

250-350 

45-50 


300-310 

500-535 

160-175 


30-300 

20-120 

50-300 

?iffrt 

70-230 

35-80 

140-250 


320-340 

14-20 

120-135 


5lT<t^ii; j tirrt ■<5f^r5f3 9 3 : Debajyoti Das, Diochettmlry, 

2nd ed., 1980, Academic Publishers, Calcutta ; New Delhi. 


1. (extracellular fluids) OTlf^m 

(Na+) ^ (Cl') <3 aVn mm^?; 

a^?im (K+) a*iR mm^ i 

2. 'Q msflRl gw 

'Q c5nr.=i]^T^Ci^sT wif^sm- 

caif^^r wta^tei ^ 'Q mc^g >fmi (acid-base balance) gTO 

; a^rf>mT?mg c^wg f'S^g ^rg '<3 ^cag 

>imi g^ >1^^ ^ I 
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3. C5IT?^^5f5l g?T^‘!5r CSlfl^s^^k C>1Tf®^’5r « 

fg^nT? 

(hydrated) ^^?n i 

4. <3 'si?nT=rt c^sfwi a*tT5('®s 

C2R (osmotic pressure) C^TC^ 'Q 

wm^ <3 “^f^Sfiei -gT^Tf^f^ «ITC^ I 

5. c>ii?Mr5i wsr <fii?ii 

3^T?T?j{ ?p?:^ : ^T?i 5T®i c^irf^rsj <3 'STm^t^fsT 

carfijiT^r^c^ v^sj^f ^^?]i i ^pcsr 
^f?[^=r <3 JiT??^] =^Tfe?ii ^?i i c^itc^t 

51^®l ( C^lf^WiSf ) ^51 ^T^csr :jjpcf -pfT^?fl tlT?I I 

6. CTifewm 'srr^iT =5j3 >if3f?i c»f[^cei 

( 12.6 5^?fF ) I 

7. ‘^n?ITC?|^TffI C^PR 

^T?i5^^n ( 6.6 gm 

5^ ) I 

8. CJiTT®?!!?! <£^? C^rif^^ ‘^'^if^Rllsi 

mm OTf^?iT5i 'Q ’i^Tfyi?iic5i^ 

^lf^<I ^l?fl ^K>1 ^T^ ^T^T<T ^T?15T 

Cffllfe 3C^*r ( OTI^® ’^T^I^?!®!. chloride 

shift phenomenon) ; 

5l?II >I5IC?I ^ 

M?i?n 'sricyf I 

9. s|T®' <3 (excitahility) CJTlf^HW ^ 

•»>Il^lf>mR «lT51C=nT £f«[C4 ^IT5f?>WT3I 'Q STIT^rwfjlIim 

'TOC=T5 £i^i?:4 5?r I '«iijifyf?iT3i ^fsRn c^csi 

10. -sn^Tf^fHT^ ^T?i=i (Ttw cJirf®^3i *tiTC*»r^ y\h^ 

CaifijST tT^??PGlW, gfltc^lfsifjpi 



s^cj <3 
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I ^ l^WW 'G «a5lWI^51?J 

?gP?IT?J i9=ll C^?TT^® ^T?R mSsroCliT ^iT?fT^C5fW^fsRI fg^T? 

er^ 2Ri?nsfsi I 

11. cgsm?^% gc^ig g ^^c^“it<T 

(cardiac muscle) =gT^f^ f^ig I 

M«*I5n (relaxation) <3 ^^f^C'Sg (diastole) i 

>T^?:45T55l>*lf^ gl>l “TO, a«(C51 

'5lf^**f (atrium), ''^cg **1^ (atrioventricular node) G 

C*fC^ (ventricle) ^ wifl- G 

^?5i?ii "BiTcyr Wsf^ 'si<i^ vnfsr?!] nreg i 

snsT^^i «iTf5f?n 

G c>iT?^T5i >fTC5iig i 

gnT5if>i?iT^ G '5i^fyi?fog fgi?ii i 

12. 7\m g f^^c?r 

^i?r?:=ig ^tf^TG (din’usion) ^i 

ac^*i <11^^ 

gfe ^iT?i, emf^rnsr ’TF’f ^itsi^ >i?gf« ^iT^ncsi 
C^lTf^T^ 'SJTHSlCgs sjijj f^fUl C^SJ^ 51^?I1 5ITGII1 

^ ‘5^^fyi?rr5i c^rc^g siwi 5i^?n ^t>ii ^ i 

c>iTfe?iT5i 5?i5i^ >rf§?f ^^\ c^egs ^— 

c5nt^?iT3i ^?f!5}^ c’fTf®5rm-'*tM5i5i5i-f5i^^5r liif^^ 

(Na'* -K'-dependent ATPase) 5115145 fT?n ilfcf'^ (ATP) 

'Sl^ (ADP) G siS^^JT 5f31C^ ^kJi] »ff^ ^^‘^'1=1 

4P?!i ^ I cgsi^ta^tg c>nf®?i5r c45t?^4 

^51^ Ml^^l eirf^CeiG C>ITf^?IT5J ‘Plll?^ ^4) JifsF?! 

C>lTf®?II51 ^5}m51?;^ C?PRT4JdT f«f?Il 41?^^ ^^'<?I1 WGHI 4TII ; 
oiif^wni ^1 f^=i?^ c>Tif®?iR '5fT?i5ic^ cgsijgf^fsl 

^f^gnsT ^Tf?g 45??[?ii >i5ii:?i ^i^ig '4^Tf3raR 

^T?l=l C4SI^4?^^® ?r>T C^mwi Tfk® 1 vfl®rc4 C>lTf^T51 

‘^ic'^g fg5|iT5i >ifas?i®K4 c^fgi^g grf^ g OTTfM75i 
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<3 'sniisr 

^?fi ?iT?j; fgs^ c^n:^g 5^1 

rsjfcjT^^ ^off^ carf^^i «i^?r (?*fwi^ 

tf=iNR5 ^$if5??iT:i ^TucsRT c^Tc^5 «rT?>TC^ 

511 I cgsT^fgi^ ^f5S‘p|d *HT^^ '5iT?f5i <3 tjfcfrw 

^sfr^ ^T®Tf^<P ^5f5T 

(polarization) 1 

13. ^Ce} ^<c*i<} '5if<$g»5r 

^?g?n C>tTf^T5I ^nic=ig '^rg^Rl^I (permeability) ^fgi I 

^ cgjTgfgt^ f»f?n gfir-^cstg cyfif^nni cgsrgsicsfi 

ac^*f ^C?l sTT^'^'S^g ^ tgi^lg (depolarization) 

«JC^ I >5|[ ^fgg] g51I>«IS ^5fgT^f<5^ 

SJTgiC^T STT^^^g ^5TIT51i «gTC^ ; ^sfl^ 

fg^gagr?;^^ (nerve 

impulse) 5(T®%^ gif5?ii wt|?ii 5Ca^ i c>nfe?im 

'5iT?i5i 511^%^ f?g) fgogtfgic^g ‘^fgg^csi > 1151^1 1 

14. sfT^'^g fg^gagr^ str^^^g 'siiT^j'ist-aic^ 'sigH^ ar@- 

(synapse) gi (motor end-plate) Hfesf 

gi cn*ff«^<l taig “^Tg^^Il^! (permeability) 

“^T?! I ^Cef 'sff^gisf gyfggi gu^C^ig ^rgi 

^^gg^T 'S^f^g siwi acg»f gs^g ijg? ^^ig fgt^lfk fg^^fST gf^i 
sTT^ fg^gtf^T^ ‘^gg^'T agif?^ 1 

wigg >3 ’ffgnw : 

c>nf®gni ^t?i=t ^sn >ffgfg 1 ^greag 

^|«T2n^ C^jg^fcig (lateral) c^fgtptc^ OTlf^gW 

•gm sirsjgi yjfgfg <3 stTg^si c>!if®gT5i 

cgsigfgj^lg gs?gsi cgsjggf^i^ 

^gia^icsg tf[“i£iT^ 'strgg^ egsregg ^regy cJirf^gicsig 9tT7'©i ^icag 
fggcg ^^ig ^c^pgsi gssi *tn?:gs iig^ ^T5;Tg fsrcag fggg 
giT-gcsig ^iTgic?! c^irfegi^ «iig=i cgsjg^feig aic^g c^ig- 
gsfggi f^^cg aeg*! 1 ^ii^Tcg c*iTfg^ t^'egig ^'siui 



cyfrf®?irsf kc«i^ 

(carrier) caif^sj^ '5i<3<r ^ i^l?!] ij^ ta't i 

C^ITf^flT?! ^(?}CiT?l v£J^^ >|fgr^ C«TT^C«f^ J13IC?I ^T^IiT '5rT^4«l 
C^T!IT^® ^T55? Wisn ^5TC3^ f<J^g ^f*ltll^ 

C^TC^ C«fTh^ ^ I 

^c^<i csfiorf^i^siTW 5pc5f <i^55T c^nf^ww, 

'^$Tfyi?IT?I « C^RIT^® ^TII=i CaTC5if?i^5rTC51^ ?IC>J (glomerular 

filtrate) a?;^»r i ftf?n >ill?:?l 

2T{?i? am 95% cJiit'SflTsi f^f^^ceig m'si 'Q c»i^ s^f^ent-r, 

(ascending) mi aefTslI^ 

(collecting duct) '5im?l?P C^^?5I 

c>iTf®?i]ii 3iT^CTi 'srmm cam*! ^f^?ii 5i?i; ^pc®? 

^?:>i?i sits am 5% c>Tif^?rr5r 5j;cs j^?i- 24 ci'&m ^:^ 
a?^siT«1 3-5 SfTSI 1 C^;^?:®T-4f«n5 ^^ca^ (descending) 

c>Tif^?iTST ai’a 'sismi c^iif^Tsi <?*fT^c«T?r 

I ^S ®1T®TI. ^1^. ca(f^^ 3h^?®m ?>1 ^!^<T 

C>lTf®?IR ^If[iT l?|ill «il>l<P5I <!>! 

c^iTf^wisi '5iT?i^ mi CTrf^rsr aT*a 

^T^r^ cai?^^ 5^?ii 51m i ^rcsi 

caTf®?iT3i c^T^fitT;®^ f^i^i iJ7\ ar?) i 

24 ^?;s sjaisfcsi aT?i 2 <3 8 am asiT^iJirsi 'Q 

^?l ; ^^1 ^rsi ®TT®11. <3 catf^^ msfl^T S>f'>lf®lC^'Q 'flt 

"SimsT I CaTCSlf^^slTCST?! afgj|^ 'Slfil^T^a CgJT^TT^ 

'5iT?R (mTf®5iT5i 'smicsf^ >if3m c«TT^c«Rr >isrc?r 

f^a?ft^ ^r*TTiT^?=T^ 'BTT^c'i ^nac=i^ sntricsi caif^ ^ 

^cs ^ I ^ af?i^® a^rfyT?iTsi ^t?]=t 

a«iw caTf^"® 5t?ii ?n?i, ca^ ^f^®iT?ca 

c>iif®?iT3i aic^? >ir?Tmi CJTTf^rsi car^?:*!?! >rsim 
a^ifj^uTsi '5rf?iq mr^rm ^t:s i 

caf^^. ?fi-aT®i a^r« ?it?[?5^ aifag ^]l^ >TTsifs^ ^f^si « 
^Tsicg^ (salt glands) ^Ti? 



152 <3 13 ;^ 

’SIT^ OTlf^TSI <3 OTT^ «ll?R C*f^ (SlfS® 

(excreted) ^ 1 

fiW»5«r : 

1. ^jTcssnie? T5iiTfm5if^f^^c?i^ cacfi<i 

^fT^f;C®re*$CfR ^3, SITffll. 51^ 'Q =Tlpft^ 

C3^Tfe?lIW^ >Tf3f?| C^m ^T®Tt?|] ^ >1^5f ^l>\ C>rTf^05 ‘^f?lSlI«l 
?i55im c>i^ ^ ^^Tf>raTw^ ^ts5i?i i OTif^?iTC3i?r 

c«!Rccrii >i^a\ c^sTurt^o c»TTf^^ 

^151 «PC?1 I vfl^TC^ CtfC^ CTTfe?lT5f 
'siT^fii '»r§Tf>i?nTj t^f?}! <3 ?fw 

C>!lf^T31 <3 3^T?I1 ^C?! I ^JTCgs^irsr f^?ll 

^t?ii ^iir’f 5^C5r 

C>1Tf^?IT:} G ^TC^, ^CO C>l]l^?fT5I G “^IjTfjT?!!?! 

(7flf^T3I-n^Tfyi?Uf:3I?f ^r<T>IT3II ?^?I1 sfRl C^NSj^q 

C»f^l m ; '5ins^®T(?^C3Tsi aC?IT9t OTlf^Sf 

G ’51'^ -^^lf>T?|T5I I 'SRifPfC^ 

sn^srif? wtisr.'c^rcs'^citTfjTSfTr- snsj^f c^r«! 

^ ?lf G «I=fIT=ll 

^C3 ^^T?I ^?351Tq ^?;3I ; '^0Tf>l^T3I 

«fT^ '^5T<I 51131=^^1 I C>1Tf^TC^^ 5115^1 

^T55C®T??^C?fIC=l?I ^^l«l ; ^T^T?l 2f'«TC^ ^?:3 CTTf^?[TC5I?l C?I5=T 

5pf51?I] OTI?^T51 2^ I SfiW? ^^C-^G ^nefC^TC^C?lTC51^ 

^?iei ^TC®, ?PC5f ^®i?tI?|S 5tl^'3?/cer3 Si^;^ C>!Tf®?m G 

nf?I5If®I ^sri^?Il ^T5TC»?3 ^^5?I f=l^T^C«t<I C5^I 

sffffC® <i[T(?P I 

2. (renin) siT^I^ Ctflf^s? 

^iT.isfG^i^il^f’rsi 11 (angiotensin II) sqisf^ c^ 

^I?[l 'srilCS^ITef ^T55 C®T??^R:s1<1 

(?rc? (3TTf®WR G 5j;cg 

I 
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16.3 \S 

>i?rrf^sr, »fi^, fera -siicsra l^, (hard) wsi i 

5F>I?F?rP? : 3JT5S!T?5T, 2«j, ‘s^, 9f5f, 5t=lT^PfT5I, I 

srairsFiTlii ’rf^snef: '>ff5mrc®i ^T5ifyi?rTsi am 

«fT^i ■ 

0.8 SfTSl ; ^I gsiJfrjf} JTT# : 1.5 5fT5l ; 'Q ^fTcf^^rfsi^I : 

0.4-1.0 aisj I 

sperrg 'S 5F5r5Fsr»r: a*iH 

(bivalent) ijsrrw «ir?fC=T^ (cation) ?i«i ^iTeim?irC5I^ af^3ir«l 
a^f^ 45?^=? <3 <IC>f (extracellular fluid) 

ca«^‘t a^f^ c^im 

siimc^ir^jircsi^ ^sj ( 16.2 ) 1 ctti:?:ii 


16.2. 5^c?i^r6 gyi ^9 ?PffrT!i af^ 100 am lOO Msi- 

( f^lfefaTCSl ) I 


^ 311 ^5n 

^irsTf^mrsi 




7 

19-21 

160 


6 

13 

145 

ffr^i 

10 

12 

170 

stT® 

15 

10 

300 

'Sff? 

11000 

180 

5000 


27000 

790 

12500 


36000 

470 

17500 


4.5-6 

2-4 

30-50 


9-11 

2-3 

10-16 


4.5-5.5 

2.5-3.5 

1.4-3 


5[? 5rt^ Debajyoti Das, Bioc/iem/sfry, 

2nd ed., 1980, Academic Publishers, Calcutta : New Delhi. 


am 1200 sfTsi aT?r 99 600 am 

?F>PRJTCT?I am so (dentine) ^ ^TUm 

•s^z'SKSi ?pjT5if>i?rm <3 
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I <I^^fe[^r?l WfflfmiTCJff 

^51!tT?l ^?*1^ -^f^sITW tim^t fsrsfsrf’^'® 

'51T?150 ( filfglSR/100 f^lfcffsTCT^ ) : (i) ^?«r® (ionized) 

^imf^nriST (Ca‘-^+) .- 4.5-6 ; (ii) «[iTT*I?ir® (non-ionized 

complexed) ^iMfsTlTTSl (5I«^], ^JT5ffyi?iTi;^Rr 'G ^r^- 

?pT4?:=ii§): 0.3-0.5 ; (iii) caif^csi^i >rf5:^ 

CaiftsiTSTfr (protein-bound) ^n^rf’Pfflsr : 3.5-4 5 | ^c«li 
it 'siT^TCw^ ?|S5T5rf^?ii?f ^na??T5 fi5i «rf'®§'5f aic?f, 

^roif^?iiC5i^ CT *^51^ I a^iH^s 

5^ <yTC^ (f?jf^5n5i/ioo Msffsr^ra ): (i) : 

3-5; (ii) Ma® ^«P5PT : 7-11 i atac®! 

tm JPTC??^ ii^T?i'G m] 

^>r^5T>i?:^ «firf»r®-gT^i (acid-soluble) 

*F>r*p5m ^C5i—at^ 100 aT?r 30-40 

fsrfsiaT^f, ^ af55iT«i ^5 T?i m 5-7 fsifsiam, 

C5ii?5'« 'srcsf^ 

^iT5rf>T!Tn:5r^ ???rr: 

1. <3 5?yi5f^p=i fff?n si^er^fffr 

'S ^siK5iCa^^ ^1 tires 'SlT^ieSS c^[>l 

(crystal) ?4=Tig «llf^5II <3 ^©f ffH ^ I 

2. gsT 5Wij:efw w^Ti ^Mf^rersi 5W 

ani o.i2?<; ^iT©if>T5T?r «iTC4y i arf^ fesrs c^ie^'Q ?RT5if>!?T?i 
<inc^ ; vfl^ ^IT5lf>i?lT5l aif'^s m\^ C'^tr©!^ Sfhgf©! (shell glands) 
^tx.^ I 

3. ^©ff>l?IT5I ^1 

CIR?IT^ 5i^e| fsi»Tl^5ll ^iT©!|y[?ll?I (precipi¬ 

tated) ftfe©! ^51^ 51T^e^ ©I4«l fsi«rT|^l ^iT©T?>T?IPq; "SITIWC^ 
f=lfSp?l, '51siT?lfiT^ (nonionized) <3 e?ltsTI^ ^II©f?>l?ne51 a?S«r® 

5f®‘15=I 5^511 M ^S©f «?fTe^ I 
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cfTtC'^aTf^ST 
^rc^g ^nsjfyiaT?! '5niji:=iii 

acflT^sr I 

5. cgn^fg#g ^trcs ^iiffifsiiiisi ^inwg *i5rr5pp 

^KTTCRg (positive charge) a®rc^ f^g f??ll C>IT?55?IT3I, 

tjSTNigs 'snucsi?! (cation) a^f® 

’VCTW ^T5iwg (anion) ^51 5?r I gsi[5}f>f?iT5r 

carf^si^fsig is?5r^ (hydrated) ^g>5TC?p a^T?^^ gsfW'Q 
aig^fin^ (permeability) gsjg | 

6. ^siTr»fc?[g fgi^i-c^ii:^ ^^ci^Tamsi g^ig 'sirgsic^ 

^ gsfg?ii fg?ii ^nsifyifiT^i gc® ac^c*! ^ i 
'siTgR ?pj:5ig5f^ caa:^Tt® cgsr^g?^-^^ g^ 

^ig c^T^sjcgi g^T5ifyf?[T5i ^iTgc^tg acg-r gr^Tg ^siigi 
caif^=iTg^ gsirsifyigist ^jgsicgs ^fggi c^fg : 

3^^^ c^Tt:^ aig 'Q ^i^g a^Ttig cgsicgg 

fgj?iTg ^Tg^5ji 5ifi5?ji gs^rg ^acg ^cs^c^rg fg^gi a^^ i 

7. ^nffif>igT5i ^msi ^r», ca»fi a^^s wg ^'=5rtasf»ife 

(excitability) 'S ^’spg l fl;6Tf^ (tetany) cgiC^ g^gc^^ 

g5n5ff>i?ri3i 'stT?i?;=tg 'Q ca*i1g ^frsTfg^ ^ci3W=n 

'Q fgf'«^ gjsg5T5i?;a»fig (skeletal muscle) <3 

>i?i:g5T55i cg«(i ewa 1 ^igig a Tgi^ir^gcg® 5;i;^i?;=ig ^Yggsiga^s g^- 

gw ^T5if>i?iR «figc5ig ^rraTfggsj gto sit^" 'Q ca*ftg ^T'«Tfgg^ 
gT>T aig 1 ^iTsifyigiwg ^^'ta^iTfiTgiggs fsFwi c>iTf®gm 
'S a^f>igTC5ig Wa^irg# fg^gig fgag!<s 1 

8. ^^ca^flg >i^cgFT5=r»if^ gi^Ttgi cm, 

^^’a^cqg 9if^ 'Q gsT am. ^iT»}f>igysi 'snfgt:^! 'sffsigfsi^ 
'S isj^T^Tfgg^ cg^gi cm, ^^la'S ^g^m 

^lf5l?Ii ?tT^C'5 a^g ( gsiT5T?agrst grr;^j, calcium rigor) I ^^t;a*ftg 
^aeg ^iTsifjigm <3 a^if>i?iT^5yg fg^ni ag’agfgcgwl 1 

9 . I^fe^gs (voIuntar>) ca«it^^g ^'StVri gfte 'il^ig wi^tg 
^iK^Tai^fsrgs cgf5^5iii:5ig sisf^feg ^tig c^g ^igsi ^nsyf^^gm 
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'iJ^? ciTC‘^f5?=I RHI^ C‘^Ca#W?l 

fsifsi^ ^ •Q 3ITC?|Tfyii?l?[ 5IC*JI 

I^fgsai (reaction) ctoTfjqsr <3 

fSRII >traf?l?|5«TC^ ^5Rf|pi 551 vfl^? 'Q 5ITC51Tf>tCSI<t 

f^lfa^?!! «lf^] 551 I ^T51 ^lT5I?yf51T51 «rT51=T 

m5lT?5!=|-ilf5C'^'Sf 51151^ ^<l=IWT|5lfk^ >l?gp5I ^f^5Il ^T5T5 

iiT^T’ffi ^ »iff 

10. ^T^5i (nerve impulse) ak5I5W^ W^ll .<15? 

>0 ca“ft5 ^f^gi’Sl ^?g511 f5^5a5Tt;55 5T51 ca»ft®^c^ 

^515 m] 55iT5rf5!5ni ^T5ic=t5 <3 i 

f5«5a5T5 af555?;55 >15IC51 =1T« <5^5 C5 a5551T5 ?55W5 

(depolarization) 5?l^C^ ?fTC^, '^^a*[T5 aT>lf^^ 

^?i:»f ^Uelf>15fT51 ^]51i:55 ^1515 I 

fsRir • 

1. <3 5155^51 

'5iaf55I^ I <3 .<l=IK5fC515 wf^ic^ 

^TC55 I 

2. C^R?5J^ il5? 

(membrane-bound) (organelle) ^piTSS 

5’>15*'5T>1-5T^^ ¥>tC¥Tfelfa^ 'Q 51TtcaKaTf^5 I 

3. 'Q 5W 551TgJC5I <3C^Tf^C^fel5 <3 C?F?yf5 ^F^IC^I- 

cai?!5w5 ^<3[C^ ?F^?F<1I^ 50S1H I f^5T 'Q 5C55 

®/=p ^51 ^af?i5T^ 1 

4. <3 caif^5 5i?cisf5i:<t 5 f>i¥5t>i ^af?i5T^, ^t5«i 

5pW5m f®..fl5v£l. il5? 3^1?} ?515^5! 

^af55I^ ^aT5T=T I 

5. 5^ >3 ?Fff}T5I C>TTt^5T^ '51551 a^lf^l^T^ 5f^ ■*PT5«J5ff 

(dibasic) C5lp;siT5Tti:SK'^^ 3 (monobasic) ^- 

5toTi;^5 '51555T51 5T^T5 (buffer) il5? 
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^«(TgfCSI m <3 «rT?«f^l fq^l?f«l ^f?l?Il ?T^CSTC«55l 

5177^TC?P flTC>^ I 

6. vflf^vf, fa^^iTf^sr 

^9f->i??5I^ ^^sfic^ (bond) *1?^ 

(high-energy phosphate 

bond) ^ : CWC^ »lff^ 'Q 2im^ I 

7. cm.^ % ?gff?im fga*rff (low-energy) 

5p>i?:5f^, agsyg cgtc^g fgf^ g^g ?p>t??p 6 g^f 

^ ^^1 fgfg^i '8 fg-gicgs i ^5 ;tc^ gs^gsfeepgsr 

(phosphorylation) g^Sf ; gsil, gtlt^gsifsitag 2im ^C*f JPf^^g. 
>fT5Tcgi §i;cgsTC5^g 5pyic5FTfgceT«*f5T 5i;cgsTSr-6-^yiC5pj:i^5 ^^-nigsr i 
^sr^g ^5TC3 gic^fig fsi^?g5<3>fT^ “^fgmg^g ^?ig >if5^ wc^ig 
'^gc'^ ^t^g ?f^cg5C0g fgfgf?ii ^if^gi 

f-g^f<R gi -^gcf^ ?pgi ^ ; things 

gJ5TC«PTC?I5rr^’PI (phosphorolysis) gcsi i 

8. vflST-i]-fe, fiiigifsr^ -s^i^gi- 

c^Tiflg^Ttg 'fl. *£i5p-ii-fe-ii^ £('9?^ g^ f^ifgg- 

gfij'5 cgsTii^^Ttcgg g'sf g^gn i 

5-rrgg >8 ’rfgnTsr: ^gicag a«igK«fg ^igggs c^rg^sig iritcg^i- 
t^5II>T-fgiplU5 g^Nsgisi ^^PXjgsrg gtipfj^grg-gig'gs (calcium-carricr or 
calcium-binding) caif^Wg ^TC^rg ^5T51T>igra «lTgg fsifsTS 

^^g] cgk^rg 'sjrgsTcg fgtpl ^cg iig? fgf^lg 3ir^dT?fTs?g- 
^ “5^ ^ cgt^ ^5T5r?>igm ^im ^tgi >iTtdT?tTw?:5i acg»T 
gs^g I gf^gj carf^c=ni >ffg^ gsii^fj^gm-fs^^g 
5(Tg^ ij5i!^T^wg tag sflTi^Hg ^Tsf^r gf^gi ^ yifg^g c»[igcgg 
s'cgM=flg »f?f ^g i g5>if:?pl^^Q c»iT?g^ 

9iT?:^ I ^tMfj^igig 'Q g^jf^pgicj^g gg fggcgg a^icgg 

I 

1 . ^rpff gJir5Tf5niir5i-*pr«FgpT : ^gTCwi 5 ^ ^nigicgg 

'sm cg-(?PTg<3f^ “^gig fg^gg 'srfg^ 

c^rrgei ^rg 1 
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2. : ^'S ^T?^C5I W5lf>mR-5|^«1?r 

^IT5if>l?ITR^ C«1I^«1 ai?! I ^ca 

(fennentalion) spc?} ^'?n^ tm '5i]Tt>?®^?®f'G il«TC^ ?RT^fyi?nR?l 
c»ii^«i I 

3. lirTpffir carfliT: fsica cai?^5^ 

RJRT^CS?) <5iTrf>T?:^?r a^IC^ ^n^f3^?IR-c^^ef^fe! 'Q 

C*IT?^ 5?I ; (?*fRe|C^ tHH 

4. c^m ^ri ^i^fi ^ji^csr '& 

C>*fl^«1 m 5F5Tf^ ^Tf>l^^fcf WM f^^?l 

^5T5lf>l?lR-5jflj^ >TRTST ^Rf, ?pCcJ ^]T6T?^K:5I?1 C“IRei 

^T?I ; ^51’5r?I ^r3-f^5^C5?r i^5fi?l B^C«1 ^IT5ff>i?lR-5?W<IR 

^f3]ii] ^T<3?ii?i ac^K^ wm^'Q £T>i ai?i i 

5. '«fKWf CSfk : 'QffI, ^5. ara?, 51, 

^iif>i^ •sm, <3^ a^^ 

>r?5^ U'lm] to, aTc*Ti 

csitc^ ^sT^i C5p?3^ 5jvyic5ji$ i 

^gra-f^^ca a^^ara^ 'Q ^jMT^^T^q 'g ¥a?F^TC>i^ 

^f5T?ii 'Q ^Tf^?!i ^G?iT?i a^<i c^mt i 

6. fa^4n • (bile salts) a^lC^ RgRl 

«PlT5lf3^m5I ?P>1C5P^ ^fflgr^I ?5IC>lff! (micelle) ^sfia 5 ;t?l] ?n?f, 

5FC^ 3?lT5lfyi?IT5J ^ CaT^ei ^TC':^ (12.7 g^<[I ) i 

7. f^5 : f® , l,25-®T^^f5r- 

W!K5RS{Tffffar«F?5! ^Tca?! c^Tc^ ^n5ff>i?iTsi-^T?^ caifik^ 

^T^T|?fi ^ir«iTa?fTR^ cai^®i i f^M?f=i f®-<£]<i 

R^^wf=I^ 'Q ^*6'Q?I5151T?aiIl C^K^ 5pn«lf3^llTST <3 5jR5F?lTOTil 

cai^^l ^f5I?Jl 51^51 af551I«1 I 'Sl'Ovfl^ 

5^ ^argTca?! car^c®!^ ^af?i?[i^ i 

<51?^^ (M^ ^I15jf5T?lT3I <3 ?pa¥?lTC>l!l a*1H >l‘0JI^5r I f^fCT ai?! 

900 vQ 200 f^ifciaT?! ^iT5i?a?iTsr ^raisrcsj 'Q ^a ^ i 
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80% VUfi^ il^? 

20% ffTTo!! ai5?P?l>f 'SITC^I I ST? 1*1.5 

SIT5I ^cg il^? JTI5JT5TI af?l5ITJ;ci 5?>IC?P^ ?1C5I ^Tf^'iJ sm I 

^5m:3ltg^sii^yi?| (glomerular filtrate) am 98% ^JiTSl- 

f>I?IT?I Vi3^? am 70% a^H^S 

(convoluted tubules) 5^111 ; 

'5l^f*I^T?»l 5j;cg I 

^ir^f^TUT^i ner^cg ^imr^Rnsr-^rrsii, 

positive calcium balance) | 

^ifucsi 

5^{i9i?5raf5t-5n5tj, negative calcium balance) l 

5i5i^r.g c^l5^ 

af^siT^ >13IR ^iMtaTSt-STsiT^^ (calcium equilibrium) 

^Tfa^ I 

1. f^i&rfsr^ f® : (fl) ?^,. i,25-!5T^- 

^T^®?^c^TC5f^ii5if>!c?fm5f ^-srcsi^ ^iTejf>mT5r-^i5=f 

caT?^?t ^r®T^?i] faica ^n^rymnsi^ c»rR«i ; 

f^$if5i5T c»ng«r<3 ^i®t^?ii 1 (h) f^i^rfsist 

fe 'Q ^lT51?31?IT5r (deposition) ’q!jT^?J| 

;^yi?i55i >6 f^^T*f «}5m 1 (c) i,25-®Tt5Tt§f^?:^rc5i^i5n5ff^- 

C?p?l51 ^iI5|f>f?lT5I <3 ?p>TCtj5^(5^ ^f<I?Il fpfUl 

I (d) ?1C^ ^TT5}f>!?IT5I f^^TfsjsT 

1^3 5:^?:^ i,25-;5T^5T^§?^c^c5iweif3^?:^^ff{ 'Q ^\m 

a^Tc^ 5(g ^iiffifyiiirsT 'Q c»it^«i ^if®?n 

sicg af^snci ?icf ^5TS}f>T«TC?i^ 5iTgi?*j^i ’^rf^csr 

?®3 21,25-®7^5Tt5f^^TC5IW5(f^C«P?I5r 

a^TC^ ?pncrf>i5iT5i <3 ?p>it?pd^ (?*im«i ^f:g 
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'Q ^ 

^^TT^SI ^f=^aT>fl C^T^ (osteoclast) 'Q 

cmik^^ >i"prT*fsi ^f^rai sr?? 

5?I I f^ljTTSlJT Sl^el W:«fTfe 

WoTf>i?IT5I <3 5F>fj;5Fd<l nf^5Iie| ^)lclf>f?IT3I ^CSJ 'Q 

<3 5?1 I 

2. '»r(T5rsrs5T-H : (^/) 

^?’5SIT>it (osteoclast) fa'?Ii ^T$?I] ?P]T®ff>lin5r 

'Q 5pyic?Fijf;5p cff?i I {h) 

a'ST?^^ 

c^55i C5f<f 5pytc?p^$5 sRsi a^n:^ 

^(I^T>l?ira VQ Sjijirjpu ^ 5^?I1 HUE I (c-) aiT^NdrJT 

C5n?;5[f^^5}7i>i^ ^ 5=1 5;|r.s© c»in«i ^T^?f t 

(d) ainms^r^ f^!!if^r=T fe.. i,25-®T^^t§f^c^Tc^- 

^-Bica ^Tffif>t?)TC5i^ cam®! 

• e^ 

T35?IT^ wm ail^WC^Ti? 

vfl=^? ^If5ffyf<IT5I '8 ?p>fC?p^ <P5IT?I I ^ 5I^ST<t 

(tetany) c^j?;a <3 ^CS ^{T^f^tUT?! am, \Zq 
^C5i, 5p>fC5p^ ^rc® ; aR?ir«ic^TC=i^ 

IpI^IT^ faf^lT^f>l?IR 'Q 5p>lWl^ ^fsiill 
^r’^<i vG gT>i am 'Q 

am, a^^ ^s^m ^T^fyi?[iarg ^^??^aa 

^cs 5pyic?F0<r af?isiia hk^ \ 

3. ^ Sp>ic^ >8 ^IM- 

^5iT^?ii c*??i 

^n5if>i?iT?i a^if^ ^"m] ^s ^imifyi?iT(:5m camta 

«i^m I a^TC^ ?r^' ^n5if>t?ii?r ai?i 1 

4. affstrca? ^an5 : >fT*tma^s 

^T®if>i?iTC5m ^itsi ^]T5ifyi5iK?m 

?ITaTf^^ ^>1C?F^ ^?m I ^l5T^f^>f spT^Ca'Wl 
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a'ff® 0TC^>Q 5t 31*^5^ 

(^f'^ll 5IT?I I 

5. 5f?r5»r? csrif^JT: 5if^?:>i '8 carN^fsisi ^fsic^r 

^\ ^f^CSf ^^Tcffyf?lic:738 O!^ 1 

16.4 

^^31: >mU^, 5131. 6T5r, ^Tsr, siTWT'Sf, si^^r, c^rc^isi, sn^^i i 

^ffsr^ «*rTPff 3!:?nefs?^?r ’if?sfT«i: : 350 f^ifsi- 

srsi : aT'S?r?l^l ^jft : 300 fsjfef^TTH ; ^1 gsjPfTgl m^I : 

450 fsifelSIT?! I 

faRJT : 

1. 5f;7:^^TtT:=i^, >iT5rf?i5^taw, 

^iiTsnTfdT^^srw, 5 j;cw- 6- 
5pi?3F$ gi^fei5TC5f'^, a;;^CTTffHT^i^ic5Ti^. 

taF?llf^si 4J 

«n?:?im^ww. c3f^csiK=i^ 3irait>i^i 4itow, 

^p^rc^ifsiCTC^^ ¥>n:?pTEp;;^c^T^Ttw^, 

^ »fisT^Ttc5]^ fspum ^ ^ar^fisT 

(cofactor) f57TTC4 5l]r5fC^y!?n31 ^T?IW?| aC?ITitsi I ^ 5i^C3?T^T^- 
<3 3p3T3iqc#[:i55 3i5T?i^i 3iiT5n:5ifyi?iT3i ^?i={ ^ 65 * 1 % 
?p>l^3p^ (high-energy phosphate bonds) ^^aPfST, ^r=lT^«l«l 

<3 'aT<»fS5«I ^?:4 I 

2. W5ffwc3f5i 31^^ 3jn5i?:5T?>i?iT3r 'siras? cm^ ca«ft o 

(excitability) <3 gT^i ^C?l; 4jf^ll 5iiT5rc5lf31flTCTI?l 

f^ifi c>fTf^T3i 'G n^>r?iT?:si^ i ^ <3 3it^?j 

C^CS 3llT51C=lf>!?lTC3f^ (tetany) CsITC^l 

^^I, 'SfSfa^IC^^ !5[gT^Tf^^ JI'BMIT, 'Q C*f'^l1 

c*f?i I 'SRsftfc^ 3i{i5Tcsrf>ifii3i-ffr4c«ii a**Pi- 

'Q 3i^®TC5iTa arc?! 1 

3. <3 ®?f3ic^ ^n5rf>iiiT3T 'Q < 5151 ^ 1157 ^$ 

c^tw 3iimc=tf>!«T3f<3 ^r.^^c^T5n ah3irc«i ^snsr i 
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pnr^«f, 'S 'n?!i*iTsr : a*iT5r®s a^«fl (duodenum) « m- 
f iT3 (jejunum) W5lfyi?fm-C«fT^C«Rr ^=11 

carf^C^I^ (Ca2+-carrier protein) ^?rT^ 3iimOT?5i?im 3=l?§f?I<5n:^ 
C«ITf^^ ^?I I f^^lfsisT f® ^C3 carf^w^ 5T?GfRe| ^np7^?II 

3IfT9ti:^f>f5lIi:5I§I C»Traef'8 aiC5 I ^>1® ^ 

^sr^f 5[iT9fc=if>f?iR ^f<j?n 5i)T5Tcqf>f?iTr5f?i c-fw 1 

^50?! ?in5rf:^f>!?iT?i 5f^c«T3 'Q c“fN®i 

aw I ^u5j?>f?io?i c»[wcci?i ac^ 

—^iT5f?>i?iw ^ffi^ 5in5ti:sij>iii]w^ c»*iT^ei 

C5if6 aw 23 am 5inawf^?iTW^ aw I 6 aT5itm%^ 
«i[TaT^T^^ <3 ssik^ I 

^?JT?I 'S ^iTsftJWW ^S}=TT?l 

f>wn:5i?r 'Q af^^T*! ^ 31 ; c^sisj <3 c?pwsi^tj5 

laa^t^ (3fw«f! 16.2 g*^^i) 1 <3 swa- 

cafagTa <3 3U'Ta?:=ifyi?]T3i-caiii?a c?ita^a 

I 

^cs ai?] 120-180 f?i?graT5i 5inaci|?3wra 

mr^rc^ 5?i 1 

16.5 R-sIt^ 

; amsjKJi, f^a, ^1 C3ic^ a^T^ aiffi 1 

J3RII : 

1. aic^i <3 c?c^*astTa ^2 M5=5=t a^f^ 

caifyii, ai^iTa^T?! caa:^!^® a^^^ 

a^a <i ^^awca 5?i 1 sicmw ^ac«p^ 

caca^i ancaa, a^^s 

f^T^Cag ^ aT^:^T^fe (SH) afaw (active group) ^ 

^T3? ; i)^a vflaafT^a^fe!?;^ <iisT®rr^ 1 

2 . aT^c6T^iJ?S?lTII (non-heme 

iron) dia5fT^ca<i ^‘j^T ac’^f^^ =?i caifcca^ cert^ « a^^ a?*^ 
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«ITf5p?ll iSfi?ic«1 (oxidation) Jll^tn CSlf^C^W 

k?! ^1 'SJIRT^C^n SITC^ sn I 

3. ^5IT^W] C^RSIWI a;^lf?I«5T sim^P 

^I<I«l->il^T?I^ >T?C¥f^®I<3 5?1 | a;5lf<?f<3W? JIToJ^Pj 

5Ttfe ^*!it I 

4. C^TiUSTm^SJ ii, ^2 

5. 'Sjfg? <3 SIT^C^Tfsif^^ ^<^?l ^ITellT^C^Ta? ^^i:»f 



16.1. ‘?tf>?i’ c^f«i9r5i'iT<i fj(c^ti?^^'5i]t>if^ra I 


^T^l ^1^1 'Q (cartilage) r<T^^ T^l^wfel^Il- 

5i;C^3f«I5T3IT^=l, 5};fC?Ilf=f45 ^Iim^S ^ilf 

I C^C? ^iT?]T^C=il >ITff|f¥'^?iI^ 

^rrfji® ^13ii5iwi^ ^C9(<i ?tia51 

6. SIR] (detoxicate) 

W=?I ^<!ps 51T5!C5F^ «JI >!T5lfsF^f^5? 

^iiRi^csii 'snrfji® (T5[i9f ^?n ^ i 
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7. (Tfr,? >iT«n:¥§’, ‘yifgfii csrfei'sta* 

5T^<IS (high-energy) ^ p ^ITC^ I 

^ yiT5^?p;^T^?s^ f5ik^ 5^c©r 

srfara '5 iitc5t^t^^-c?pi ^ ii<i? 

(transacety¬ 
lation) I 'Bl^jf ^tTCv&I^TfjToT CSlf«?fv8f5TCS^?f 

5^51 ’ife ^] ilTl-^lTC^C^rrf^^CSlf^r'GfsisT (S-adenosyl- 

methionine) ^?r fw^si «}sh 


•Jif5^. 

ATP 



ol^<] WldC^wJ 



so: 


(DlMWWlf^'3 

5-5mSPr5fl'pRS®& 

NH 2 
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0 OH 


ly ASBX&liHllSlf~5-^«R^F5irc&^-^ 

j-'wwf-wwteja? 

-r H 




C3H HO 


ADP 


ATP 


t^:fl 16.2 -?V'1f^r^^ I 

'51<3C15 ^?I transmethylation, f^S 16.1) | 'SJT’IT^ 

^tm Jirsrc^^ (sc.^^-) tew >rfg^ ’rr5R«F$ ^1 

^DSWrf^R 3'-^>TC5p$-5'-W?PTyiI5IC?F^ ^?l ( fss 16.2 ) 

^=ii >iTeic5p$ ^?i i 

^stra msi^cTO £fT?r 125 arsf 

«ITC^ I stWia^T?! ^511-5!^^# (slnictiiral) caif^, 

3’TT®JC?FTf5lf^l^, ?si^^lte^IT^T?II^^, 'Q vflsiWT^CSI^ 

'^f?r5in:ei ^5 tc5f$, f^r^si^ei, f^^rte 
^^^fci?f <5i^c^ itrrc^ i csirf^. 
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« ^enf?Rim >1T5fC?F^ I fsT^Sf 

’Trer^^Fr? mT5r$; ^nsiT^csn 'snrfji^^fcfi fsisiei; 

IsrifiRrrsr 5rT5T^?F]& ^.■^ims 

(detoxication) ?R5I l af^ 

100 fsjfsffsi^T^ aT?f 0.1-1 fsiffffsnsj >iTsi^5pi§, ara o.i-i 

f^ikarsi ^«frf?i?ii§i va^? aT?i 2.2-4.5 fsifsiarsi fsi^^rsf 

>f75^?PK?l?r 91?Si^ ^*14SK«T ^^=1 1 

^1 ^6 24 g‘&i?r 2jT?f 0.7-1.4 aw 5?I ; ^^T<1 

aT?I 85-90% 5175IC5F^, a7?I 6-7% |«?IT?il?IT5I aiH 

4-6% yiTo^?pT?r^Ca C^?5^ ^ I C5pTf5IC=l<l 

>iT55^^pij a^iTsi^i -^m sr^c^ 

(exogenous sulfur metabolism) wi^ll 
^51, >!T5f?FT?r gai'os ^5fT^ carf^c^^ faaic^^ 

(endogenous sulfur metabolism) 
^T^ll ^CS?! ^tJof^TSl >TT5}C5p^ ^<a^2 ‘^ft^^fT^Ts 

^^a^ i arcm carf^ ^c?3 

ara, ^arfanref 3 ^t^c¥u« fa| aifsc^ ai^?, fa^M 

arc® ai i 

16.6 (;^»f (^sft^ (trace elements) 

aii^f>rar5i 'Q !F375FaTC>fa ^eiaia ca >i?p©! afasr catci 
af^arca c*fC5 a^an -mK aiwi a^^n^nai af^sm:*! ^rifascsi^ 5?:5i, 
^7^ic?a Cffia acci i ca ^afi^ csia cakerg 

16.7 5^?;^ 16.17 aacsf >i?c^a i 

16.7 

: a?s^ ai cac^, f®w!j ^^sj, 3n?>i, arw, ^mifaa, anna, a^a, 
^T5i, am^aras, ^^a, ca^a a^t^ i 

Maas aicwi acarsfa^ia afasrin : ai-gaa^ ^a : lo f^rfsiam ; 
ai-gaa^i aT?fi: 15 fafciam ; ai saaral mH ■ 20 f^ifsrara ; 
^a>2[: 8-12 faf^raia ; aTgi^ifpi^i : is fafaisna 1 angarcaa 
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(menstruation) Cc^tc?^ 'sr-^isn ^ =?T?fi<r 

csi!c?5f 2imw^ i 

fSRH : 

1 . fi^OTC§{T?^=l f5[5[ (heme) 'Q s!R^ 

^SPC^ (pigment) fsisjc^l CSJT??^ 5^'?'^T*r=T <3 

fe^iTcsnf^ (js\h I 'Sf^n ^fte 

C®lfe^ ^feRSf? 'STBI^SSf -^PITei 

^?(1 tal ifl^a?|5T?l (hypochromic microcytic 

anemia) c^T^t C»IR«1 ’sr^PST?^^ 

-^T?! I viJ^ C?1T^ f^?IT?I?I I 

2. SITfcfW?:^ f5WR:?fTta?l 5fvs| <51=1! 

^1 (respiratory pigment) ^<^■0 =1T3I^ 

5??^^ hl^C=T 5?I : ^Rfl, C'^»fk^ 

>ntc^n:3fi3i i 

3. >n|(:6fC3^Tsr '%^^- 

(respiratory) 'Q 

T^st (ilSfiTr^st I 

fj^sr-^ csrk (non¬ 
heme iron) ^Co? I ^9n, ifiST-vfl-1^‘-^£]^5 (NADH) 

Ctfrf^C^T^^ (prosthetic^ 5I^ csrl^ <3 
f?Io1CT ; '5[5T®^n«f SfltcafTCWTC^r ^5rR 

C2iTf6c5i^5 ^i?ii i 

=iTsira^fi aTf«fcwc5: 

^^lll vfl^N =?Till ^T5lC«f^ (oxidation) >f50 

(molecular Oo) >TT?^n] ?P?:^ ! 

pf?[5rctrj i:5rto sih^wc^ csii^ am 5 sn^i 

C5ft^ I am i ^?*f c5ft^-a^f*pf^=T (mt^ca =tRi ^<3p'5 
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<?fTC^-c5iT^ snii 65% aT?r 5% 5iic?iT(!:5iTf^w 

tfra 0.2% I 5T?lf^ 

'BTRPTC^r 9(TW » I 

(non-heme iron or NHI) 

; m, CWC^^ 15-20% cm\^ (?fMi^ (ferritin), f?c?li- 
^iT^CvSf^ (hemosiderin) C5|t5[-caif^ C^lk^lfl a^JH'SS 

i£l^\ af^3lTC«1 ?fNl (spleen), iia^ (bone marrow) 'Q 
f'5T?:3^ ’TICS 51?^^ «(TC^ I ^<^5 'G C^h'^ 

?P^CJF^ ^«1I ^I (micelle) =?T3J^ 

5T^i «fri:^; ^«iT?r 

Jiff'S caifksf^ fsisi^q 91?^^ ^5Pf<^ csjtj^-carf!;^ c^N i 
<3 '51^5 5isfrgfr,5i aT?i 23% >8 35% i ^sra^rrce^ 

"sia^ «£^a^T^ c^t^-iarf^sr c^ih- 

(iron chelate) yiT^J:^T?iT^C?J «I^T?{ sil?;^ ; C^lk* 

^i3[^ (carrier iron pool) ^![I ^: 5 rc 3 

carfi^w^ 1511^511 Ir'^rcsjjf^iT m'si^ '5r[?f=i-caTi^5i 

^mc?i af'5 lOO fsrfsjfsi^Tg gcf aiw 

80-180 Sfl^CSJOT^l carr^sfm CSlk^^ (protein-bound 

iron) 5?I : Csjrs^ 

1 100 Tsjfffifsi^T^ cmij cstk5? af^5iT«i aifl 50 fufstaist; 

98% cmm ^t«t^T 51 t^wicsnkw i 

:*Tr^*f, ’r*8!T <i ’ft^nrsr: c«?t^ 

??r, c^tf^ ^f^rcsn^ a^^ 

csrt^-c^l^i '5i8i?ii f^c^iK5nf?i?:iR5 51 ^ c«ik ^ 

c»iTf^^ 5?i ^1 I a^ 

?n?l 5f;5TT«l<35T, f^^rfsfST f>l 

a^?75^ a^Tt:^ (reduced) 5^iii 'SfiHW af?j«r® 

^ I c«rc^Tf '5im=r a^«ft 'Q a«WT^»i 

c*fi?^^ ^?i ^sica^ sjc^i 'sir^ra 

?l?ii (?Ff?r^ ^T?ic=iii ac^ 1 
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c»nTf^^ (^h IfHica^ 

(carrier iron pool) caif^q Cert^-Caif^si C^«f Colts^- 

C?P?3f$=l *^1^3 I ^ST3 

c»rT^«f3 ^1101 ^ ^ c^k^ ■^f35in:«T<r 

f5^«3 35C3~C»fC^ -'I^T'g «lT?5?Cc^ C»IWT^ CcTk? 

«n^pi?i ’513 C5}ki?3 (?qi^«i i 

5im?F C^TC^ (:«TT?^^ Cffil? ’Slkc^t C^pfa^ 5IT?IJ?T?1 ^[?JS|C3 
«Iin:^TC¥?3flN ^ C^hf^iT =1T5T^ Cfflt^-caif^ c^9| 

f ST35TTC0 «!fIC3S I 

5iT?m v£i5j®T^C5i3 >n?ic^i f3WTT3^ ^^?ii c¥3i>i ’5rT?ic5i3 ^mz^ 
3f3W ac3*f 35:3 1 3f 5C3i C5F3T51 ’sjT^ a«^T5T’5s t>ram C?F:?rr“^^5®Sf 
=?T C’r?^C5Tr^rSF?af5T (serum ferroxidase or ceruloplasmin) 
^ra-carf^s? c^tc^r^ f3f?iT?i ^=i%3 wik^ ^t?ii c?p?3^ ’smjcsr nf3«f^ ^ 
i£)3? ll^5pF?iT 51T?I^ Ce?t?-CaTf^sr 5JT^I(:3 3^3C5T 

I 

C511?5‘^ 31^ ?3^«niT5l CSflf^^ g^3C>nr 

^%Z^ C«??33S ’spflsT 7\{^ 35f3?I] C¥3T>f $IT^TC3 f^- 

carf^f? ’5i<3^ >T?^f:<if«t^ 35C3 1 cspr^Fsto 

twpfgsi cmt^ ^f^ui c^?3fi^ >8 f5C3iT>iT^c^f§5i 

C^k[35-CaTf$sT yff'B’® ?nc’«( ; ’^ITWl ^tz^ Csl^ 

C^fC^ torC51Tf3C=T3 '5IS?Cil3 ?»C5f C5}k<3 ^£l^rC3 >Tf‘19^ ??I I 

2R:?im3i^ ^‘ki c^f3fij5( ^ii^i^?ra 

kp?ll?l C«ff3f^c=l5l ^]W\ C^3T>I ’SiTH^Cn 3^- 

3C>T ac3»f ^C3 ’5 [t^j^ c?Ff3^ ’ifg'i’® 'Q 

^ Kt^] I cwc^ am 21 f^jf^r- 

aisi C 5 ii 5 ?s^?:?iiC 5 iif 3 si 313^^ 5 ?i; 1 fsifsiaR 

^n-ffi 5 [^ >’j?i- 5 ii^^ cm\^ <£\ 7 fK ’ 5 i 3 ?f»i^ tim 20 f^ifsiaT?! (TO 

fe5ircar?^=i 'Q '5f=HRi csik-c^^r^ ^ 31 

>if‘s^ C5it^ ^vs ’sfTC^ I 
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cmh <3 5p>ic^^ ^nf^cei «T^«r5T'$ 

(hemolytic anemia) ^^C5i "simpq?!, “gfl^I, 

's^ ?i5ciT?i wf3j?fi fsfRi ^ fa^ni 

ao I 5?55ri?i Cffft? ^I'SWT?:*^ f>Ti:®:irTf»pi; 

(siderosis) ^ i ^1^75 ^ C»IT^«1 

^cii?j C5it^ 

^fsT^n ^I?l ; fesTKSFTSfire^rf^, (hemochromatosis) ^C5l 
'5I^T?I ^ <3 ^^JT«*fC?I^ <P^5Tf=7, '51:^ 

?fTSTf«}^?, \is ?Q:^zm a^f^ c't'^u cff?i i 

^T2iT^«i^s fffw ms 100 ^si csfl^ ^?;s ^5i, 

■<PT^ei a*iH^: ir«Tc?pf?ic5i?i ^i^rcs m 

sj^ca 'siTfyf?:^ aT7:a =ii i 

16.8 ^t«l1 

^^57 : f®;i. ®T51, ^ ^1 CTCl^. miTf^ST. *17^:^^?^ I 

^*ff57^ ^T:*ff aRirsRlsr : i.5-2.5 fsifsTsiTsi i 

fa^r: 

1. ^ :a?;C5ITl!n^5T (serum 

ferroxidase or ceruloplasmin) ^TS-carfljST «0S7^T^C5T?r 

^awa f:5F^Tyi ma=7 *^7?^^ ?^?ii 

5pcsf C5ik ti^c??f5=7 ^ca ao i <i)w?T ^Tm 

^5IT?I Celh^a '5I^« ai?a?ll =1H1 C5ft5-cto 

51^^ afi'a^i w*JiT?f; <3 ?fi^7?f a^a 

«([fe5i<3 ^fa?Pi 'Q '^^a7Tf=7* ^i7!r^ 5?i, 'sisip 

^517^1 ^7577 '57^^ a?a^5T ^^7'a'51 TS|^75r?f ^ I 

l?[l ^15IT^ >l5T?^Ta 

3317^ aT«?Il ^7?I 1 

2. aT% (Crustacea) af?IC^ flTWT- 

araifsTii (hemocyanin) ^IS-CSlf^si (respira¬ 
tory pigment) ^ca i 
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f^<IT5I C^FC^l-^f^IC^, <3 C5|Tf5® ^?«r^ra >JTtC^^^3I 

^131] I 

4. =?T^^5rrji fs^ara®! ^a?n »»;^ir- 

^frr^® f^^sr^sF =imas sFi^ifsisi 

^*«Tfaa5 i 

:“n?*f, ’T'uir <3 ‘^•nsr : c«rif^^ a^ac>T aca»r 

asfaai ^snr^^fsisf-^T^'t?! csnf^wa >i?^ !?^i m, 

'srfB^a^ ^wia ai?r 95% ?rfC<o c>i|^i- 

tfis^hisf 'sin-sfiFi-cgiTfa^taa ^<1?:^ ^ ^ c*f?;^^ ^lasica^ 

a^cji «iTr.ay I ^1 c>i|C5imiari'5Tsr ^isr-caif^sr 

afac>T C¥Cai-^fm^® (serum ferroxidase) 5[T3I?P Cc^l^-Wiaas 

(iron oxidizing) a^T^ ^Ca I 3?^ 100 fsif^fsi^Ta a^- 

ac^i 31^ 90 3fr^?;af[£fT3i ^tsii ^la^K^ ?frc^ i a^ac^ 

c>i?[C5![?4ii§rf3[5i ii ^Tg-c3rf^=T 

eater's 3ia3iTr.a 3T<jai aia i 3’^T^ca 3?^ lOO 

aa>jfe?a*^ (packed) 91?:^ 3m 100 sfT^cfTSfTsr ^r^n 

^•ai^s ^3ia'^iT^'5 arsi^ ^is-prsi iia®Fit3i^C3 

a'^ia I c*TcaT^ >6 wicsiraT^tsifiaa 3?:^fa5 a^ara^csi 

2f$ ^a? 3fi> wi's ^m=T I sT'saa's 3iiaa?:ac5 100-120 fsifsisfisj 

3T^ 18 f3[k5ii5i ^T3i] afc^, 3m 5Pi^ifa3nc®i 
^fla? 3m 55 fsifsram ®T?n C 3 »ffec ^ra-C 3 Tfe=F cak^ia 'Sfia^Tiia 
<aTC^ 1 'fit ca^9Tf^ sara^s ^nra-'S!^® 

*iia^T^3i^i:3 a^a i 13^ <3 s^ca ^mi cafs^ ![a 1 

^^^SF-afn% (Wilson’s disease) ^ma a?39r^ aiifac's 

yiia'ss c:^|c^T3T^taa >r^c5iaa ai faai 'sjijiai ^la 

C 3 ia®i ^^rsrfaa 3 Tlai a^c^i 51 ^is <3 ^m-'sfiTsrafsH 
(mk^ta 3iTaT?aa] -Da? c>i|p5n:iT!^fsicaa ^ueT*^^] aco 1 a^, 

^tnT«m, c^caa (cornea), afsc^ c5if‘$f5rTa fa^famra 

sr^c^ ^ifaas ^ra-cat^r wfaai f^mi «flaas5! ^ ?a ; ac® 
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snsifjl^, 5j;c5 gj;;^^ 'Q ^TCa?I Cf55?. nfC^<r 

5[r<ir5I^ (cirrhosis) <3 ^IIRI, ^M*(5 

^mrsfi ?[51C?1?I '5imc?j 'Sl^^pip^^ei (deposition), C‘W‘t>l*B75lC5ra 

CW««n WW *5^? ^^CTTC?! ^] CSfT^ 

16.9 

«IT^TC?[ C^T^T*^ «fTC^ I 

fffm : 

1. csilf^^ <3 ’^T'STf^^ f^^TC*!^ ^^] (TPT^*^ 

I ^<rf^, fp, w, 5fip 

^ y|I5}C?P5 OT^sf ?P^T^C5f Cc!fTf5^ 

5IC$ (?f^f®Rprf*r^f, polycythemia) i C^T^T®^- 

C9fia??^if'f ar«f1?f cpfC5 csirfsT^ 
^?«f^i« f^?PT*f ^?[. ^?^^i?i csiTf^^ 

^?«f^T5 (macrocytic anemia) CW^] OTU ; 

^1 c^r^TSfiTta^i 5?i i siri^fc^ 

csirfiT^ ^ffif^ra •■ (0 f^caicsiTf^R^ 

'Sf^li (AmLev synthase) 

C^RI®^ ^[?I^ ^TCil I (/■/) C^HI®^ 

(renal erythropoietic factor) 

^T®TII ilsT^^T^CSm ?3F51T?[ Cgtlf^ilksT vfllllCgn- 

(erythropoietin) gfT^C^TC2JTfFC=F5 : C*fWTf 

^MT?F I (Hi) ^TF:*fk c^rt*^ 'srracsi^ 
>iT^n:^i c^i^rsurfasi f^ifa^ U j 3 ^?i 

-c^T^T*^ ^N*f vfl^N ^ c*tC5 

f^«PT»f 'Q ^511 I 

2. ^jiiacsi®: fypfcw. 'SFTfa^ ^rm 

?3^i?r c^pjtc®^ ac^iw^i ^ 1 

c^^5frTfa=F-^^ c^ijsTafT^ca?! c ^ t ^ t 4 1 
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<3 ^ 


16.10 

^ ^i >fT5fg?P 

3lT^>T, 9t5J I 

^f?ST^ ’JfTWI 2f^?rf3F^l9 ’ifisrin : 15-25 f^jf^isjm I 
"imi : 

1 . 

5EIf^-C^R <3 Col if ^fcfjpj^ >IT^C^- 
^I8?CSI f®5jf3I^iji^. ^f^nc5<l (retina) C^lf^fsiil 

f?r5T^CIj^, ^T^f^C^-^;^T|c®iSr i), ^ifs^ fel^fj^ST 

'SIimT^C^TC'^^^^T^C'S^. C^IC^H 'SqiMC^T^el S^f^ 

2. C^H<3 C^R<B ¥SI src^I ^?r C^, «)^)T*ICII^ 

=IR^ ^C^R?b'?l 'Q ^^C«1 *fSTlI f^f '^fsi^l «Ilf^C^ 
I 

(spermatozoa) Pfsr^ ^fg'5 asjifof® : ^151 ^T®1 

•si^TC^ aif^i^ f^n f^ffiTs? ^*11 ??i, ^^^- 

fa^ ^?I v£i^< 5 ITsI^IC«tC? >^^r»fC?I^ (testis) 'Stiu^sf vQ fgf?ll 

’si^i^if^^ ^fsi^i m I fgfura ^si^ 

^f^^ aT<3«l ?fT?I I 

4. ym^t cwc^^ <3 w^]Q ^gra ac?iTW=i 1 

ymi^ ^®TC4 t5c<iii '5c^ ^'o, csri^if^®!^! o '5i^=rf^, 

5^C11N <3 SlH^f*!’^^ <3 

^fa?II <!rTC^ I 

c«w*f, >3 :?55T: ^sTCi5 a«i^iT*i c^n^ceiii ac5 ^si 

viTc^ I 100 'fSi^ ni^ 5 iT®i 9 ti:^ am 120 sn^cgfiam 1 

ilfUOT, Csllf^® 'Q C?^ s^H^Til f^^ f®^ ^-Caif^^l C^lt^f 

1 ^g, ^^IIT«I?I 3 ^STCau ?I>I, (semen) a^f^^ 

*fgi =^Tf^ ^t?ii I 
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16.11 

^1 CSid, ^T3I, 61 I 

3 f^rforarsi i 

farar: 

fsuH a^f'« ^T^\ caif^w^^j 

(prosthetic) 5nT?9rTf=li^ ^5IH l <5ITlc>lTyiT^d^ f^^TtCSTCiSfWi^. 

'StTfsfWi?, 5^R1 a^i% 

'51T?I^ 5#?l ^faui C^I^sr '51<?f^ fa'Iil ^f*f'® ^c?i; 

C*pra SlTT^^TlfsiW, 'Q ^ 

ar^ii I 

2. (sterility) fsT^T^C®! '8 ?I'*PT?I 

^fsRsi «iTf^® aic?, ^T5«i c^frsrf^g <3 

(reproductive cycle) <3 -n^JJ^Cq >^^T*l?f 'Q 

fwqc?i^ ¥5i[^ f^qpq '£iT\ c^r^d I 

3. «(ra ^i f3i^c^iaf5i5hr^riiT^c®5 

(deposition) a^ifq^ spfgiii ^jTT^qrfq'^ <3 'stt^pt^r;?? 

5TfqC^ >1151^1 ^Cil I 'ST^TCq 'Slfs^^ fqff'S 

qf’^1 “(^g cqfei 5:^?ii m -iig? ggfqg cqr^jfeigf ^^sgi (tendon) 
35?r (gj"®gr*q®Tq, perosis) 1 

4. ac% (Moiiusca) aieftg gc^ ^ui^^rrfqw-c^rtq 

(respiratory pigment) ^ca 'sif^^q q^sf ?p^?f | 

5. f^c^msjifqq >i?c¥(^cqg i?qi ^nfg^r^ ^iT»cei^; 

?g5?iT?i cgsTgT*^ ^cqg af^qc^ ^?q<3 >fT^gi gsf^c^ arcg i 

>i3q^s vflisfsfil ^5cgg qrc»fi sjir^qifsrci^g qil^c^i ^i?T?r m 

fj^CSlTCSJTfqq ^Phllll ?(T?I I 

pqrqq, « afgqw: ^aia c«fif^® siiT^qifqw gc® 
awo§ grf^^ ^n-g^gw lr»’rsnR9fTfiH qr^igs niK^nf^^s?- 

csntgilfsiq cqtq vflq? cciT?^ g^gsfcRST^ snr^qifqif-ngf^fgq-caTfi^i^ 
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I 100 f?i?5FfsrijT?r w^ 9!?:^ am 2.5 sitoTSfui ^nK^nfsTw 
«fTC^ I 'Qw:^^ 5iTa 0.001% sni^^rfsi'^ i ^ 

^TT^^ifsi«?-caTfu^ I 3iT^c^T^Jlfs?iT?f ^m^- 

af<i^TC«i sjiT^^ik^ 'sitci i 51 5^?;^ f<P| 

^t^i ^fc^t <iTk<j 5?i 1 

36.12 Cl?ffe 

^^53 : ^T^iH ^m, >F15?5^ I 

: aT^=[?;^^ c^f«t ai:^*i ^f^csi ^t^i<i f4^ff?iT?i 

c»fn^<r ^h ^m, 'sjf^ 'Q w?:^ ^5T5if^?iTC5i^ 

(deposition) 5t?ll ii% 'Q fami ^51?^ 5?I, 

ca»n 'Q 'Sj^iRF W?I 5Jim=lf>l?Jps[-f5T^ i£)S3WT^33^fffr 
act?, ^im ^INT^ f^C^FTCSITf^:^ 

c*f?{i cjfn I «F5?if5fF:^ amK;«i c*?t?^=? 

'si^'o? 5^^ fgf?iT?i : 

1. il^lTCsic^ <3 (dentine) af^sjTC^l 

cs^Tt^R ^^?ji I 

^1 aRl(:?j '®t51 <3 

'^3fT^"i?f »?^«i 5§^i^T^?:5t 'sr^aa^'i ^iT5if3^?iT5i <3 

'5[^c^ac«l (deposition) i 

2. <3 aH’li:?ig ai?) 10 51^ 

‘car^i-JF^r ^1 w»^?i c?Ta (caries) 5?i 

'Q ^Tf3s(t vim I 

^‘Bim aT% af^jci ^t^t^'G 

’5Tc=f w^^?j c<iT?;^ ac^ia cwai m ; 

affSJTC^f OFT!!!^^ ei^e| f5)»n^?Fl ?t?C5l 
5j55fc«ta s^«i 5iT^T^C5r c?3Tc^^ ac^ra 5 ?j ( 

fjT4I?^ fff?3r, cariostatic action) i C<J>3^5? 

10 ©j^ qsTca 1.2 c^fa aic^, cwca 4 r:^ ‘cai^i- 

C^ ^ mus^ <f)aiC3I9! 

csTto<i ^rf^t^i^a^s T^^ef, g ^yi^FsscT ac® 

«T^?l aiOJ 3C^ OT ac^ (mottling of enamel) i 
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16.13 

5IT5 <3 tm, ^1 

'5I<BC5Rr H?!TW 'Q 'Q^T^T^ra^*!. “^Tsflll 

^6? ^<1? ^TC^T^T^'^-fsifs^ SI^ci I 

«rTCWl SR^rSfs?^?! ’ff?f5IT«f : : 140 ^IT^Can- 

arsi ; : lOO ^ji^cg^rsiw ; : 125 

SJT^gsTSfT?^ ; =TT<ft : 150 ; 

fa^sr: «(Tt?i7:?i® af?a 

(synthesis) <3 

^«IT3Fi:?7 4f$ <3 3?^ ^TCWTf^q I ^TC*fT 

^T7:?ITf^i7<I ^^l?r itlfijCS} gT^f ‘^TW, 

(protein-bound iodine or PBl) “^if^Tnej 
tlT?; ^TW, C^fC^ C<1T^- 

C^r^l C5 t? 7 «IT^^7:?IC^^ ^T?1^S7 9t57^\S (goiter) 

5.?I I ^'41 k?IT«!?l ^1 '5i«i3C5f 

'EI77:?IT!'Fi7 ^57 ^T^?l '47'fl <3 '^f7ita'Q ^7?:?l7?®7:i7^ 

«7‘B7:eii ^TC?I7?'5S7-^l57^7W?^^ ^^«T?;'S3 (iodine-deficiency 
goiter) a^cf^l i ^T57=t 5l^7:®7 ^l?:?fr57^® f5I»»fr^?!l 

C<J7^ ?=7^75«I ?77?I I 

p»n^«7, »!*e?i 'Q ’fk*fT57: aig?[?i^ c^76 a7?7 50 

M«1?I73I ^77:51175=7 I f'iis! 3751 150-200 517^7:35757751 

55777:511^715 ^5il ?|5I1 3?:® '57T7;5f I «I7^^^5 57??3 

yff355I57C^ ^^33^ 5^7:'® ^7C5I751^5 >7?5J? 35?^511 mJ[ 

377:«7 «a4? ^7^3C?7:5^ 57:^^75151 >7?7:«R7:«I ^R5751 ^7:a-^77:517?^7:sT5l 
31*13517:35^ 5iIT^373IC'5 3757 10-12 f5lfff7a75I ^T7:?l7f^57 ^f*19^ «f77:35 I 
3f5T>7 ^7:3'^1 «I7|373I^ C^7?:^ ^77:517^^7:^3 5175^1 stlT^^C'^'S 

C357^^787 ’TP'n =71^^ 3i[=13'^?^3 5773^57 'Q »ff® 

313 ^?33] 57^337 5 ^ 7 :® f^C=r 373 70 5n^i:§f751757 '577C37®7^^ 

>1?S7J[ ^?331 cl3 I 

«17^517:3^ C^77:3 ^77377f®’«T n73-^f^7:®3? =175735 il=I577|7:5I3 f355773 
«irc37^7^i5 wrfa^ (oxidized) ?:t31 ‘^fej '5177:5I7fv57?R’ 
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^T?is? l^r^f>lST 'SJirsiT^??^ 

^ ^l?ri ^9lTfW ^T^^IITC®l^^C5Tf>R 'Q C^U^JsrmiCilTCvSr^Tt- 

ci]’h\^ ( f5S 16.3 ) 2^ ^<2 ®T^^[C?ITC^T^t^C?n- 

fsjsicq s?fT^?if^, ^T^- <3 «a^ 


^ ^ J+- 

snc^ir^sr^ vZjn^rJT +*^202 aiv-JuifibiSiyw '. 3 ii?i«i 



f5.3 16 3. ■5fMff®Ci{^ I^fif.^it I 


'5i'2^ f^isfcsT ^T^«rT(:?in:^«rFtc5rf^sr \ 

(alveoli) ^1 «l]^CfTC§lTf^^- 

fsi^T ^1^ C^ carf^si tlt'SITCIITC^’ifTt- 

2^ tiw?j '5irciiTC^T^?:?iTf>iPi5 ^‘2 «rrf?Ri 
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^ 1 (proteolytic) >1T5K;^1 

^fT^C^TCSnf^^siC^ (hydrolysed) ^f^ui <3 tl^- 

'sjT^ic^ ^^1 5?i I <if ?it:5i 

vfl^ ^mc?! -^fgsiTCfi ^fisr^i- 

CSlrf^^5fC=T^ f5lf^?ll C^irc^l^ ^r^C?I ??I ; C»IC5T5 5 C^r- 
caif65 C5k^T^ 'SlT^TCit ^^5T5 ^TCHTtvS^lC^P jaif^simr «IT2?rr?®=T 
(protein-bound iodine or PBI) ^C5f i af'® 100 

f^Mc^CT^ ^55w ^1 sfiu 0.3 

ai?l 4-8 ^II^cgiiaT^I Carf^^lT^^ '51ic?l[?®5 «fK^ ; 9IT^5C?I® 

^1 ^hcol caif^ilT^^ ^IC51Tf®C5^ 

af^5T«f<3 ^h <3 am i 

caat t®^ni:®frc<^C5w 

yiT?TC?lI ^TC?]Tf®5 ?f ?^?I) ^ICUTvSl^ gC5 

ac^«T ^7? «rr^m «fr^gc?i®-c^m5f«^?i fmi o 

; ^CQ'Q '5f=a af^^ir.c! 5?i i «t^i 

^]^] 5!T®fc^!^ a^?*5 f^f^?r 

fac^ 'Q ^'a af?l5ITC«t S((:2f C?I?5^ (excreted) 5 ?l I 
gsi, ®lT®iTSff=5 a^f^^ ?ICT<3 5T5R5 af^51C«l ^TC?lTf®5 ^51 I 

16.14 

'Q S7r^e|->1?I?I^ (oxidizing) ifl=Tig?T^C5^ 

^feT^C®^5I ; 5^, 5^^'$?! 

^T?3^ fw't (intestinal mucosa) >0 '^JT^f*if5 

I 'SiT^R f^si 

^£15®T^W?1 (heme enzymes) cai?6c5^^ (prosthetic) 3lf®1^^5T5i 

^SITR I v£ia^®l (electron 

transport) 'Sj^Jirai^q ^f^?ll <3 f^i5T<lC«l (reduction) yiT^^i \ 
^ 5 ?! ^1 5<lf5TC^ tfNifif^ 5lf®17C^5m-f<l^‘^5 '*iT<351^?Il ?}Tf«R:®l 

^®IT?1 ^U5f«(iT fesi SR “^T?! I ^5^ <3 

^IWI tlf§C®r ^®fT?l ^TCSW 

3ITaT*a^l vfl^N ?ffTa^ (hypochromic microcytic 

anemia) CW?l I 
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16.15 

c>iC5if5R?n?i 'sfTOTl sn «(Tf^c5i tfs[C?RT csrrf^^ 

5^§Tf^-Q5l 's^^-'Slf^ICSCS^S fSRIl WS]^ 5T>1 '»fT?r « 5P& ^ ^ 

(hepatic necrosis), 5T^ 'Q 

(dystrophy) c*f^ (Tf?l ^ ^ I OnT^fllsf 

CTCeRi^ 5f^«i 5Fii#?r-3 snip? 

c>!C5rf5i?i75r-c^tsf OT^si (3iT<f fsr^nsm ^ i ’sisnkc^ C9n5nK:«f5 a?fsit^ 
cj^srsTT^ «iTf^ 9f^*f ?r:^ ^?r<R?n«n 

CTC5lf5l?ITST-C^«T rro^l m, ^5IT?r caif^ 

C>iC5f?5?«T3I SW'O (TiCoffsi^^r-CaTf^si 

^ ( ^JM^iTkr C?r9T, alkali disease ) I 
CcITk^ <3 'SRIW C>IC5lfsi?l7Sf-'^^ STi^«r'e=l 

->rnr-^5n:®sf ii=TafT^^if^ 5toTC^=T <3 

5};;#lf«I^C5T?f yiTOtn ^ (reduced) ^5?il 

^csr ^ ^fffRfi srcj? ^ I 

16.16 

5F&f^k. ^T^krfsiSTCTra ^PR, «f?P? ''Tn^?r a^® ^® 
^^BTca >iT5rRi ^iTgf5if=i?n7si wk® sjica caf5® ^ i 

c?iT$ aru 100 f^ifcisfnr ^TgfufsiiiTsi cnkscsf'Q <j^:® 

^^'5 'ai'031® I 

16.17 captf^t*! 

^<>r, *fTsii«r>ii a^f® 'jtos >rpiHi aksiic®! cinfsRiPi 

>!B^®s OTC? 5};;C^T^-57^*ikl®l (glucose tolerance) 37 ^^ 
c^<3 ^^ai^f^snr a?qi sot^ i 





(Carbohydrate metabolism) 

ofih'® sp;;^ci^w, MireriTfc^w, 

^4^] C»1T1?TSI f»f9R C-^Tlf I C^CfTIW 

«l#3T^?e! (M^ 3lf<0'® tjnc^ aCffTCR?!^ Iiff® 

'Q ^U, «ifrsii^c=n ^nif^i^, ■i^gi, ar^c^arfi^ 

^ ^nC¥W:« 1 (synthesis) s?K^ ^ I ^ (Wf^ 

''itsPR:^ C5C^TW ^‘1 >i^aEff^ 

c»fc*^rs? ^?c»nr i 

17.1 (blood sugar) 

^^T?r I p;;^c^«?, «tiicin^^TW, ^mc^iT^ ^is 

c«nf^ aw»( ^c?i, 

5n^c^c=? aiii«r5 ^ I 

ira»R!'«ra : 1. ^US ^ifs^il] 

?rc® ac^ ^ i 2. <511 c»iTf^ 

?ics I 3. ^ ^ «iini%5n 

«ijiT>ivi», fsic^iiisr, ^ifjf^, caianiiTfsi^ a^^^ 

5T?c?if^ sj^?n ac^«r ^ 1 

^T 5 K?i?i ain 12 siwi «is ^Km <»ii^«i ^«f 

^n?f I »fl^a C»rNC«rR5?I (postabsorptive) «f«n ^ I 

^a^tpf ^ c»n^«rT^ wf^ at® Joo Msifsi^ 

^c® 70-100 WsiST^ -^qC^TW I (fasting) 

c«n^«fT®^ 5®»i^ ac5i 1 a^ia «fs 

cait^ ■^^ 5 ? ^in® ’snfyRrr ?i®»f^^ af^sfw 

•^T?; ^vsi 1 ^ ac?i ^T®Tf^ 3n3^^?i af® 100 fsitsf- 
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ar?i 130-150 Wcrsrn:?! cnlfT?i i '5 I^t*!T =gTwf?f^ 
'ST^^TII >f?lT^?n 51^ 

siT^rci^iT ^gi, ^cp? '5ii5tc?13 ^ srwi 

C»IT^C«rr5^ 5ITai<I 'sttc^I i sr^c^is^ (diabetes mellitus) 

170 fsifsrsfm 5 [t?i ^51 'sfHH 

c“fT^«fr^^ 5iTom sTif^fc^'Q 5 I c^f«r >f5i?i sirc^i 1 ^ 

C^R’Q 5ITSTf«f^C^ (hyperglycemia) 

(hypersecretion) sp?;^ C*fT^C«IT^ 5ITST<1 fTO =Tlf5I?Ii 

C?[C5i (hypoglycemia) ^csj i 

(fate) • 1. ^] <ppt|^ 

<l^^?«l^T'^f5I<3 ^<I?I1 

'Q ^rai;«ni fi^i “iff 1 2 . c^^fi- ^C5f?r 

iJ^N '^•TI ?rrC’^f I 3. (adipose 

tissue) <lf ^C?pr55f ^ilZ^ ??! 

5?^?! >I?‘6^ «ITC?P I 4. g^T, (seminal 

vesicle), siT«^3 STff^ ^51T?I ^H1 

^IW5 5?r : ^«ll, «lTTfC$T^, '5nTf>f^ <3 

C5C^I©r^ll3lI^^. ^T'»^C3 SIT^C^lfsif^® 

^?i 3i?C5i^«i I <513 trra 

50 wn “iff ^l?l aT?l 35 C3IJf^e|]?I 'Q aT?I 

5 ^9f 5iTti:^*^=i 'simcit <3 c'^“f[c^ ^ff*)?^ 51^:^ «i^f“i^ 

am 10 ®T9f ^snT=b ^f?i a^f 5?i i ^ w^ii 

c^m^fffi ^f ^^c's ^f»i?ii ®i?i; ^ffRm f>*mi?r 

?n;f "'^gc^PTCi^ af^i^ii«i af^ lOO hfsifgr^T?;^ am 5-io fsifsrsim i 

^T^if^ 'si^m ?if af^^ 

f^^c<i ^Tc>i. fi^^5r-c^‘^«i^ wmi caif^^ 

^1 ^sicf fspf^?ii ^nn, ¥1:^ «r^m sj^cs Copt'S ’’^c^iar 

^ a^?n sti I (m sriai ^ af<ig^ 

“^ajp^wc^ (?iim®i 5pf?mi ao, toic^ 5ri5^?r^wm*i^i 
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(renal threshold for glucose) ^?T?I ‘^?^srT«t 

af® 100 fsifeikci^ am no Meisn^i i (3iTC9f 

^TS] 170 fsffffiani ^i?f, c^W 

5lc's ^l?i) ^ic3^ cn (?*tm®i 

^??mi cl'Q?im «ITC^ =11 ; ^W5?n ^ 'Sl^’^l?! 

s{i^ I '5R1 ^p[i:5fT®?c*fm«i>fl?n 

^fsmi ?iT'Q?im 5ITB1 170 fsifsrsncii?! f=(t5 <?fTf^c5!<3 

STif^sr^ (renal glucosuria) !?nsi i 

17.2 (glucose tolerance) 

^if^CoT aT?I I 

>1^^ 'si'jjiT*!?! (pancreas) (secretion) 

»flg^ '^^sjTam =imT^?ii 'spcsi i 

^i^iC3i fsjfe ^sim >i^?i 

'G ^1^515 w^?ii “1^‘^T^ 5irap:^ 

I 51;^=? 

C^«T 9rif^51 ^=i:5f51C=l^ «]^TC^ 51^?:3i5r (diabetes 

mellitus) ^^zm ai^, ^Z^ 

^5}=fm ifl^^T?i1 'Q ^tz^ tim 1 
^«R1T=11 51'^ei a^ 

^i<n c^Tc^?! mz% f=ff'‘5'5 ^owi ?ri?i i 

’2jc^TW->i5=f*fi5r^i «f^^s 3-4 fffsr ?R:<?isd 

^?I 1 -s^^^CS?! 'SJT^TC^^ 12 «1‘&1 aC<I 

t»[^i ^kz^ > 1^35 ^fa?ii ^ ^z^ 
afirsiT®i f=T^ ^^!] ^1 c»fmc«n^^ 

(fasting or postabsorptive blood sugar) af^sn®! 1 a«IW5 ?I®- 
ai^'k 'QWi?i? a?^ f^pcsriaTcsi^ ^=h sjtsi 
l^Z^ ^I5[TC^ f^=l^«l WCSl ^^c!?^I m^] 200 

^C5i 100 sim s<fi^^-^f^im 5^®! c^»fk;^ aT=i 

5?i ac?i 'siT^R*^ "51^ 3 a% c?iT5fi?i f*i?ii 
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><3 ^ 


-51??WTC1 f5T«f?I spsn 5? I ym'Q ?15* 
»f^ SII51 5p^r?F5rC^ >fTWTt?Il 

C?r»n (glucose tolerance curve) ^i?pi ^ ( fsa 17.1) i 

csi^TIf C«rmC«IT^^ 100 

70-100 fsikani: ^rf^csio 170 

fsifsrSfTCT?! 'QC^5 sil, ®|Qfr^ (renal 

threshold for glucose) ^f^gnsi =0 ""i^TW-a^ei 5^ 

sfwil «rRi?i 100 fufsfaic^i?! fsqcs 



W«n ^'Q?|T?l 'Sif*j^T^»T CWJl 5^ ?ra«l#?lR 

m\ c»fNC«n^^ 51107^ ^sf5fT?f fspg ^31^ 5^111 sfR:^ i caic^j, 

5ill «rTl0C?IC^?l (hypersecretion), 'ai<?(^| fipOCSFI- 

OT>I%5UI1 (pheochromocytoma) c^TC^r 'sin^^i^iTfelCsi?! '5if^'*p?|ei 
Slf^ ^T>! '^TH : ¥Cef C«[RC«fm?I 100 

?5lfffiaTC3I?r il^J? C?ITa no fsifsraiCSig'Q a[TC^ ; 

c«jc^if ^3 >isR:?f'S ^Tfer 5?i I ^25i:55pps?- 

g^«i -rora c?iT9fi?i >i?pir cvzs^ no f^ifcrarc^ra 
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'Qci, c^r^fk sp m ^irf^pcsr^s ’^ler 

55^«l *»ITt=ra “^C?! sp <yTC^ I C^T-lfl? 

^■f^i (PwerRs^i srrfso 2| c?ff»f >isi?i suc^r i ^^n- 

kc^ ^fcICRg ^^•*P?ie| (hyperinsulinism), 'sinc^siiTCffi? ^T^!T?C“ra 
(cortex) iPiOTC^ni ^C«! «m (Addison’s disease), 

?|5^=rTC*l^ ^fcst f>l5i\S-^T«l^ C?rT«T (Simmond’s 
disease), ^5n?nc53 nc^ 5rsi>iwi ^sr ^ 

I c>r:'^ c»rT^«ira ?i®»f#?ii 80 M^isnw?! 
to *ifTc^, '"^c?isiaf-5^«i sna 10-30 hfsfai^r 

c*fT^«rra?r 5nin?r f=ic5 =iif3i?ii m \ 
^^TiSf-5^«l msia «R?l^ <3ii#r toff 25 

am ^^c=?pn;af^ 20% ^;p?^«r5t f*mi at® a® >i?a5 

ac3 ^nam oci, ^c=n 

250 toam ^*«sp5r ^] c*f^ 

^a^T>i^Toft5? snam =nf«Rfi mrw i 

>ifc^ 5^ Kim ^ara arif^ 

“ftsrsi a?fNi5T?r siT^ica^r 2 51*^ aca c?fT^?i m >j^a? 

^^pfaill ^T?nc^ CWC6TT15a a^?^?Ta Sfiai ?II (postprandial 

blood sugar estimation) i 

17.3 

toic^ : i. ar^wi- 

C^CTf^l^l ^ ai^C^K^si->l?C?m«l ; 2. aT^C^3?CTToIT^f^>r ^ 

ar^c^sTC^si-kcOT; 3. srr^c^srfffito ; 4. cac*^^ ; 

5. rnilf^!^ 53f ; 6. ^arfsi^ m ; 7. 

nr4^ai ; 8. sni^c^af ; 9. >f?csw«i; 

10. 5Fir^ ; 11. mnto ; 12. ai^^Pi- 

N'^C^lfsff’TS ; 13. ^1 I 

»rf® a*^Tsi o 

miito erafa sn^iCT *if^ ^u i 'sis 

c»nto c^iTWT^jfw a«f ^irtircsi 
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ap «ii45T?:ii?r srt ?if^, ca«it 

a^?^ sjssrra 5iT^c^TCi5C5ifTic>r^ aitc^icww ?[^fn 
«nf^^ I ^^c?pT^ CTtf^sjTw ^1 5piTc$ afg^f^ 

«tt^ ^^aT*f(:jq?[ ?if^^ i >f^c«jf^'5 

'si^Tsiitwi '5nTf>f^, 5j7^c^if**??c^Tf5i?a^, f^i^Ti^Tcaif^ a^?^ 
cff5^k=7?l '^artfTsq^ca \ 

^if^l^, SIITffc^ CaTaTCTlTfsT^ ^7Tf>l®, fSTC^l^Sf 

a^f^ ^■^?ii “ff^ ^^aT«TW a^ ^if i 

?irt?:^TC®?7:srf>IC>7^ (glycogenesis) ^r^i C^c^Ti^ (CJ 

5^?[1 (tissue) «fTC^ 1 ?rf^^ 

m ^gc^Ti^. 5 p;^7:$iw, ^tisinfccTi^ 'S sjtTCRTiSf 

caa^ >8 ^h i 

amt c-fT?^^ aT?i 5% a?^^^ 'S 

I aia^?!^ aT?i 100-120 gj?! ^aav ca^fl- 

gfeic® C5IT§ aT?i 250-260 sfTsi aT?f 

5 - 6 % ca>q1^ ai?i 0.5-1.8% 1 c^ife ?i^^fei^i 

<3 sfT^^PffiTif gfT^c^Tcws? =0^ «£)^< ai^c^PTCi^i:^^ af^siici 
^5iT?i 5n^c^TC®?:^fyi^ ^ 'sj^af^ =ii 5?i ^•i\^] 1 
^gc^Tw 5jT|c^TC!^r57?>R:yr? > 1517 ;^ a«2n:5i ^1 

fMTU ^f^ta (ATP or adenosine triphosphate) 
5j5>n;5j5^ ?P1^CS7 (C“) ^tcs! -^gC^TW-h 

5P>iC^5 <3 i)f®fa (ADP or adeifosine diphosphate) '&<^a^ ^?I 
( ?5S 17.2 ) I COT1^T^5?W ofl^i^T^SigfffJ ‘^gc^ ^T^ni^^Ti^. 

^liTCjqTi^ a^?^?i Jif^^'Q 'si^^a Wsf?ii 

aK?r; caal ^ifs? a^?^ f<5^ 

I ^gc?i5T^T^?;ii^ asjTJT^? arc^ 
m] c^W ciT^^fi, ^i^i ^gc^Tc^?! 
f^fgf?ITII >TTi^TSlI ^C?r ; '87=111=0 tm a'^^ =11^ 

^fcTCcf^ 5?J I C5i:iT^I^C=l®F '6 '''gC^T^l^C=l?:9fil ^?n vA^gat (irrever¬ 
sible) 'sieiT^ ^?ii ?^f?Rn «j^i^io arc?! =n i 
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Ta'iiTff i 

(UDPG pyrophosphorylase) fgf?lT?I 
'Q ^^M\5sr (uridine triphosphate or 

UTP) 5IWI f^?gf?iT 5if|j?ji i}^ (PPi) <8 

(UDP-glucose) ?r?I I -5^^ 

v£)^f^ ‘^5 ^FSTc^TJ^iT^ml^ 

®[|¥5tt?p^(UDP) ^ ^ I “pi^- 




£im 




aK3»rai-6-5I'5t5W 
^ HzC-O—© 


fli<P|v9T 

,COH 


PPi 



UTP 



H 2 COH ' 

H At ^vH 



-©-©-Uridine 

yh 

> fffeTOtcT 

17.2. ?IC¥t5f I 


^lf^?Il 5tf^C^TCW5t 5fT5I^ v£J^fi§ ijT^ilf^^k '^fef^iT^Pl- 

^1^^ ^?J; C«I^^T^ '51^?;^ 2il^W 5^«f ^T=^=r 

(O'*)1,4-5tT^C^TytI^fe^ 

8-1 Of^ ‘^^C^TSF ^6J[ ^'G?iT< ac=a[ §<Tijf6? (branching) iflsr5?T|C5J^ 

a®TC^ afsi^rn^T?!!^® «i‘^?c?f 5t«ft^vg! 1 

^sfi ■^Tf^?Il 6-7fl^ 9lf^^ ^f5JC9t75T5T^T5T^® 

»^«^57 j^Tsrgro ^?j 5fr^c^i:sr5T 
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iyRT^fTa i,6-aT^^Pi7^fe?p firai < 3 ??% ^ 5 ?r 

(fra 17 3); ?n;sj c»fc^M ^Tc^i ^ ‘»rf5i>niw^^ wt?! 

^f^ 5?r I ‘^T?i?FC3j ai^c^TC^si <3 mujf^? >a5r®?T^5i?r 

fasiii ^^T?i pfcric^ 9iTf5!|5?;5i ‘»rf^«ii?;si 5ff^ sihi 

»rwa«fT«jm f^i^ ar^c^rcws? 33 ^ ^ 1 sn^c^^s? f>T5jc«ic6<5f 
5IT^^'^C!lf>lOT?r ^ifNi’fwS^ asiSFT^ (rate-limiting enzyme) 
f^c^^fs's =nsn a^TC=^ ijsTi^T^stf^^f fgF?ii?i gpi^ 

^sr c>T^ ai^c^Tcarc=?fy|i:>Rr’Q gT>i^ i?if; ^<!n, ^?SRiTf9i=T 

f=Tf8F?'®I «lf^?Il ^ <3 C‘^«flC'S gn^PFKSfWfyW ^ I 



tfes 17.3. JTt^c^ttsR l3Rtn 1 

a^TC^ 5p;/^f3? <3 .af^a-3 3ic*n Msri 
« if^i vflMn '0 sp;^j:^w-i-¥>ic¥^ ^ (fra 17.4 ) 1 c»fc^® 

^?f6 'snrsjtmsrw h sn^i^ jasT^rr^esra a®TC4 fgiCJRnicjtet^® « ®t^- 

5T^Sf^^!Tf>IC^=t 5F>iC^ f^fi»^ ^ I tom^CTC3f?l faf?IT?I vflfllH 
SfT^ ^f^?I] f?«:>l?llT53f^^T^^ f5lt;^5T53f^5T^^-3-^F>l- 

af?r«r5 ^ ^ire^c^rcsr^ f^-?i 

^JTf>R:^ 5p51C?Ft:$<t >if5^ f?lfoJ?II Sp;^C$Ta?-l,6-^5P7iC5F^ 

^ I SF;;fi35T^i^5TC^?t f??rni 



<3 OTTwrjfw 

^C^Taf-I,6-^T^?F>IC5p^ Ss;;fCljTi^-l,6-v5I^3T«FTCkaRl 
2r«TC^ <3 2 p;;^c^TW- 6 - 5 F 7 f^ 5 pc^ ^Tfi??n 

C»rWTS ^^IW- 

6-5f>ic5fc$ '>if<i«(^ ^tn] nc«r ^ 1 

^tvs 

err© ^fli >raiyff^ §5 ;;^?:^w-6-^c^c^ af3«f^ ^ ^t?[i 



17.4. as^^cStsf '8 «rrt^srt^ ?tc^ 1 


¥>IP?TC^C^'9 "sn^CJITC^n^lCWl ?3^?f ; 

c»ic^Tf aT^Tcwc=i s^n 1 

9Tii9fiT^c6T^ 5fiT5in^7?pr^csR:w^ a'sic^ 

?i^ 5iT^ (fsa 17.5) 1 

c«ic^T^ ^ «ii^? Mm ?p>i?:?pmrffriT^ci5f^ 

a^Tc^i Ma'?ii ^f6?ii 

•nnsiirfc^®? ^ 1 ^^Ma-9nTffin^^T®f-4-iifa?iTC?isr, va5i-«fl%- 
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(NAD+) ^^M^-«TiT5nr^c^af 

^‘^f<5'S ^ ^f«r5 m]CH 5JT^C?PTW^ 

^ I 



c5f;^T^??T?:®f^ ‘iifi^'^-^ >if^ ^nrcsn®? 

msiTW-6-5pyiC?P^ 5?I (f5?i 1'/!4) I C»rCW ?pyR??miIC5TT^ 

^i^^K5fcai:5?a m] ?p;^i;^tw-6-??5r:???:^ a^csr 

17.5 =^i 

(glycogenolysis) yi?<19^ STT^- 

•c^tc^st ^ ctI ac® 'sita 

(blood sugar) I ^ST3 '8 ^C^'Q 

^ir^^K^C^TTelT^fji^l cnc^ I 
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%Tr«^s -Se^i^y 




H 0-® 

H-e-OH 
HO-C'H 
H-C-OH 
H-C- 
H^COH 


a<csr 5TOFTta^ (sf^TC^r 

'Q ?p>iC5F?:^ 5IOT ^?i] 

C^-C^'S SIT^ l,4-5(Ttt^T3^Ttf^ wfif^ 

^1 eifeg 

I §^T9r^ ?p>ic^i- 

(phosphorolysis) 

^fsi^vo 9[K^ 

f^m ^gc^isf-6- 
5Fij;¥?;^ ^k^fm i 

(hydrolysed) 

5p>TCS?^ <3 
5?f (f^5 17.6 ) I 
6-5p^5j5TClj^ <3 ^5TC3 

^TC^, C^*i^ ^1 Sifec? ; 

vflWs« C“fC^Tl 5}TtC451- 

Ci5?WT^I^>i>l 5?I ^1 I 

^y^mkca^c^ f3f?nn ^>iz^i- 
kcfiz^ 'STspisi- 

^V5 ^tf^I ^fsic*;© <P??}C^ 

- (^JTc^l -1,4 -> ^ITSr^l- 
1,4)-‘^^^R 
f?51T?r 

5t?n m^c^Tcwsf ^<3[<i ^5?T CRIST'S «^<w(c§r?r ^ 

a«rc5rr® ^T5?=ra^ >^«'*fC5f5 c^is^si w ’'gwrw i,6-5}Ttc’!PPTr^?®^ 
fT^i ?ifefi m (?5a 17.7 ) i 




' V^ 

H-C-OH 
HO-C-H 0 


H-C-OH 
H-C. 


HiC-0-® 


i^jH(i(>'i> 

f&u 17.6. I 
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<3 ^ 

f®gii35[f5< faro c»n:^T9 ^ 

(m '«iPPT5F ^<3?^ w^PTca^ gfferr® ^ i 

il*TBfT^ilf^ ai^C^lcarWWI^I^IWa (rate- 

limiting) ^iisiwT^ ^c‘»i 5nj I Mm f^s^F^- 

^F^^PFrfelW (dephosphophosphorylase) 

cm, 5^ ^lai ii^wT^wa fa^ra ■'la*^ 

nfaaf^vo 5[^a] ^ircas i ^iicg^nrfsf^ a 
f^wi^p^icipiTawar ?p^c?pT^c^7f?i^5iCi^ ^^nT*R ar^i 



f^aj 17.7. ?WtfWf, |t9fTOSf '9 ai5(^ttWf 


>if^a ^faai c^icer, ^ 5{%^5fC5fT5n^f3i>i aif^i 
af«*i^Ta I ■^raca, fi^afaisr <3 w??® 

*''g^a?-6-5F5i5pTc^i5?a faai ar^rlai aT^^'SrWffiT^fji^ afa^ a^ca i 

17.6 srfeastfarf^ 

c^M, cenfa^ ^fm wa yulc^ar^wa ga^f® 

ai >n^>!Cci (cytosol) ai sjT^c^pic^caafaai^'Q wrataa 

^ 'Q «nT?>!® iia? »iT® ^ i »ii^ 

aaif^f^ ^araa (anaerobic), ^«fT^ |ai ^farcsfwa «ian^ 

areas \ ar^earfsifjTJi (glycolysis) ai ^isja^e^a-c^fnaaas-arJ^ 




19! 


♦f«f (Embden-Meyerhof-Parnas pathway) ^ i 

5n^c^if5if3^>! ^f^sn «iTc^ i ca>*fic^ sir^c^c^ ^c^pTf^icsi^ 
■snw vfl=tBfT^c^ a^Tj5? 5rTlc^Tca?5T 'Q siwi 


oisra v><we 






r. avsKf^m , 

--ST 


% 





^ ^ OBCtroa^l 

^?a!C&i5r-6-=nR«w*& 


■^5«cg*5 ^ 

H 2 C- 0 -® 
I 

C=0 
1 

HgCOH 



asMsuema 




COOH 
HO-C-H 

I 

CH, 




«n5ia»l^v55ri^ 
COOH 



■ 0 -© 


f|jCT3W!^?nS5'-3-’5*^^ 1,3-(5l$5P5?C^- 

HCOH 
H2C“0~(^ 

OKSSR 5I*J1W»& 

NAD+ 

CliK^I^-sp \3UllSi» 


3*^OT-1,6- 
“ vH55P5K«^ 




^WtOW 



timvS 


<wte^ 

uicar?T-«tt^SF6?!» 





3--g:5KSFlli 
ORrf . 
COOH 

nioH 

Hgi-O-© 


y>i^-3»ceng!- 
COOH 


^•iSRV* 




I ^ £-^P5?P9»r 

C“0~® fjicsf^ornfS® 


COOH 
HC-0-© 
H 2 COH 


17.8. 


WsRIl «lf^l a^si gfC3i ^ (17.5 

a>W 'Sifsc^ ^ 

»fljC^laf-6-^>lCspCTj ^ I '*»l*l)In(.^ C5l7f5['S ?®^fcRn « 

^rfsw (^c^w]^c^c8f?[ a®TC^ iif^a 5 f>ipp^ gfj^g 

^f?Rn Trapifs af?r«n5 ^ (fw 17.8 ) 1 
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5p:^Wlf^C5IW f5lf®gs?l ¥3^C^f5C5fW 3#? 

^>TC5FTf^i^ ^^5IH ilSTSfT^W^ f^?lT?l ^?T?n 

5?I I ^ilC^sHTf^rsi cn*fic^ ?P5iC?FTf?IC5f^ 

^ ^^-^PrCSf >fT?[mi «pf^l ?(I^C^Tf5|f>r>l 

I 

csic^^ (¥>ic^r^c^^ ^T^c^iTCsic^iw ) vflST^Ttw^i f§^T?i sj;;^c^i^-6- 

I C»f?:gif Sffl^TC^lfymTSI 'S ?F>^C¥TS5;^C^]- 

vfl^fl^ ?p3TC?P^ 2^1^ ^f3?ll 

^?:i^fisf-i,6-^r|?p>fcspi^ ^c<i ugf^H (iif^H-c^ 

5?I I ^3^C??TSs;fC^T^T^CSI^' 5IT|^^Tf^?3TOT^ «i|JTSfr^ 

(rate-limiting enzyme) ra?IIC^ f^?13<n dZ^ 5ntc^- 

TSlf>lCy!^ mi f^?lT^v5 ![?J I ?F5jc^TSp:;f(reverse) 

f^?3f?iTfij ^njr^c^ 5T1 ; 

^?f I 

v£) (aldolase A) sitgci? "SIJtsj- 

C^TC^!^ f3=f (aldolase C) ?a^r?I S5;;^C^ji^-1 ,6 -^?F>r:5?^ 

'Q 5^«l (C®, C^) 'Sllii] ^T?^] ^£^^ tallTeJ- 

f®^T^^-3-?p7fC5Fll vfl^ ^^?T^§ffl'JSllT?>lC^TSl jfj^ 

?FC^ I C^, '5rn5fCv5TC51^ (aldolaseB) 3*11=1^? 

M§^ ai^C^TCarCsifJi^ 'Q ^^C^T?^'aC5rC5Tf>lOT 
W^l ^Cg ( 186 'G 219 fss 17.4 'G 17.28 ) i 

^^T^sf^'snifjtc^Tsr f§jCT^n5^®5T^^-3- 

5p3^TtTC?ITi^ «iTtOTK5IC«^?r a'eTC^ f^Z^ 

“^iiz^, ¥C5r ?Pi^®s sf;;^6tw-i,6-®t^>jc5f$ '®i^ 

f5R:>15IT5^fe^7^-3-?p:Fi?:?pl^ ^ I 

tiz^]^ f?}i:yi^T5jfeT^^-3-^>ft^^ ^<3[ ^=i-<ii-f® (NAD+) 

fe5T^i:^i:wi:sitw5 (^5fC3i^fe^^-3-5p>f?:5p$ ?v5![t^- 

1,3-^i^5p>fC5pTfaOTf^^ ^Tf>i^ ^z^ ; >i5ic?i f5ic>Riii53~ 

fe^T|^-3-^>l(:??^ ^IgTC^ST 451-il-f® ^srrsf?!^ 5'e?lT?l 

(reduced) 5^?il iflsi-»a-fe-ia^5 (NADH) ^ i 
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a>{S?^g CH c'^-flc^ ^ICHT^ 5F>R?F^ tflsrWT^Slf^ 

^f??n ailc^Tfffifsicsr yiT?T?» ^te<3 ^ 

>rs^s vflt f^fsF^i ^^c=^Tfsr'Qi:i^c=if>ii7r 

y{rms ^ ( 17.18 g^?ii) i 

'pt?r^'®T mtt i,3-^5p>ic5FTtaf^^ a*?R ^rw (C^) 

^ (high-energy) 5F>fC5F^ ¥>1C«Fltac?I$ 

a^3i ?p«f5(«a c‘*i»fNr ) 

fgj?rr?^5T 5?>i{:¥$) 3-?jijn:5pTfs}C^f5^ 

’5IiTf>P5 I 

3-5pyic^Tf5rc^f^^ ^iirfyicM ^^c?PTf5n:>i?:^Tf5i#cijCw?r 

fa^flT?! f^k ^tCoT 2-?P>it?p7fa^yif3^ 

^}Tf>f® ■^'Q?I1 5srT?I ^?[1 (enolase) fspnifl ^< 2 [ ^ 

51^1^111 5F^C?P]-^?:51Te[-‘s^fTl|[f^^ ^ITf>17?5 ^?I I C«fCTT^ 

a^TRTsfl=7 

(irreversible) MaRT^ s[t«iO <ilf®fn ^‘3[C^ 

iflcsTTffT-nr^lf^as ^irf>i?:®?i i ca^TiTG «R^m 

^T^C=Ti^ 5fT^C^T?5?f^?:>l^ Jliiwrlsr (rate limit¬ 
ing enzyme) ki:^^ ^?f I 

^C5iT5i-nT^I[f^?p Cast'S ^^wr^csfg >fT^?ii 

'sfiikc® nk«i^ i c-^k^ ’srf^®?CTa 
sjT^^ik?>i7:>i^ >PTC?i f^a^nT'^wa c*f^ '^'f—^c^cs 

¥>1C^^ k^T^i:§TC^siC®rR (f51OT<I5T^k^^^-3-5p>!C5F^ f^^^STC<^7:=7i^) 

^?n ^=i|[^'^i^ ^c?i I 

C»1C^T^ i}5?^T^C5R kai 

k5.7t?:sTCww7:^^ yii^TCsn ‘57Tt|[k^ 

<ili7-<i3-?® 5?1, 

«nT?>ic® ^?i I 5^?Ff«r«PT?i >i?p5f 

v£iR< '5i^?i smf'snik^l sfitc^TfekcyR 

^ (final product) i ?J5K%?I|CSC^ C^- 

'5r?c«r3 sjT^c^TkkOTf it siiTf ^t 
^ 1 
^0 
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41 «r41?14 (anaerobic) ^C4C«f 2K^ Cg- 
5IT|C45Tfelf>f1?14 JPCSf nmji 514?^ 

4^=ft (high-energy phosphate bond) ^ ^?ll 
^Tf-^rs 54 : (fl) Cg-'Sl?*! 5^ 1,3-^5TOP1- 

^tus g[t 3-^yi??PTfacyif445 

^SlC5 ^ 54 ; (b) 5^ 

^£lCTI5f-‘4T^^’? 'snifyi® 

>1^0 W^'Q 5^^ 44i=fl “^TOin 414 ( 4T4'fi 17.1) I 
’5H^f4C45 srr^c^sK^w?! ac^]4s Cg-'5j^c*f4 a7^Tfcif>ic>!4 

Clhw-1 ,6-^T^5F>!C5R^ »il4sf^ 

^*lf® ?P>R?p1^ 4i4 54 I '5ro»<)4 W4T44 nf?R:4C«f tlUSl^ Cg- 

5JTtC45Tf5lf4C>14 C5IT$ 5F3TC?P^ 4^sf^ c?T® 

54 I f4^ 41 4T44 (aerobic) '4f4C4C*f tK^]^ Cg- 

^?C»f4 >f4C4 ^Ti:4TW f®5Ttc^Ti:WPTC^4 feT4 

f4^Tf?P® ^f^CW4C41C9f i^4C«I4 ^ 54f^ 

^•if® ?P>TC¥^ 4^41 ilf^W >lfeC4f»f^ 54 ; ^51 ^14^14 

Csn^ 44?^ 4^5Tt oir® 54 I 

7\m^ 17.1. 5}T^^m44 C6-^<C«I4 5rT^i:4#lto 

?P>ll?Pi:^4 <3 414 I 


f4taT 

iisrsntsr 

?P 4»4W$ 4«4^ 



'*14194 

4194 




^if4i:4pn 

\ “ 

# 

-1 

-1 

1 ,6-5t^5R';^ 




fk^?lt5lf55T5v5-3-’FJW§ 



+ 6 


f®5t5T:^T^:5TC5^® 



1 ,3-®-rt¥4wtf^ra!;-> 


4-2 








+2 

+ 2 






c^iT^ ^ +i 

+ 9 
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tsp5[f5R (^9fT^T^C5rw, 

>i<i»R«i wtwi ai^pprfsffyw 
^sr^5iC5T^ ^^Wf=l'$ 5]^W5 (diabetes 
raellitus) C^TTC^T 5a^C^T?5ff>l>r ^f5i?n tai cJfc^^ »ff5 
=^1^9 ^ I 

3^9^ (striated) <3 (unstriated) ca»*fl csnf^ 9f- 

9sf«mC95 ai^C95Tf«lf31>I-f=r^ (glycolytic tissue) 9C5r, 9 sT 9«1 
5n^:9STf®lf3^>I^ aC?IT*5f5fl?f »ff^9 39151 I 


17.7 ^ 

CelT?^ 9jfS95T?l 5I%^Tf5[fyTCT9 ^PC^l aC?ITW5nf^f9® >9% m]^ 
5F7!C?p^ 9^5ft 9T5T?:^ 5^1 m9, C>li5f5?T v^ 


--gpl® 



fw 17.9. ^rrc^Tt'’lt^-^5pr!{f^t 52j; I 

-9TTCaTCai^-^C?IC9f9" 5^ (Rapoport-Luebering cycle or RLC) snc^l 

9I9’5] ^rCf I §l%9STf5}?>lW9 yj'SfOl l,3-®r^- 
^(?FTf51C>lf99S ^PTS 9JT^C*^9 fSOT 
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'Q 3-?Fy}C?fTt5fC>rf?l^ ^f>!C^ 

(f6s 17.8 ) I c»fC^Tf f^?g5?iT<i 

3-?FyfC5]5if5jcyifg^ 

^>^c¥cija (f5a 17.9 ) I a<irsi^2, ?pyic^7f?R?n;?[^ 

hl^C^iSf l,3‘®T^^^5!C5FTf$R:yiGf!kas 2,3-^]^^Z^lhzW.W.^ 
5?Ca~^f^C^C5ia (hypoxia) CSTT??^ asf«fasT?I 

^fa5ii«i aic^ > 13 ^’ f^sncgfifac^ia (oxygen 

affinity) <P5[r^?ij ^f^^siTC5fTfa=T asfani 

>1T?RI ^ca I 2.3-®lt*py|C5pff5R:>T?:a6 2,3-^?Fy?C?iil- 

f§IC^?:a$ ^yi^FTCU^iya a^Ka WothW (hydrolysed) 5^?n 3-5py}C5Fl- 

'Q ?a 1 3-w5FTfa?:>i?:a^ aitcasTferfyiOTa 

^aa^l fa’irf^^ (metabolized) ma I 


17.8 SL^a^tl^Sraf f%?|il (fermentation of glucose) 

^araa (anaerobic) ‘^[?a<:ar.“( ^^T^c^Tauf>iffiTyi <3 

- -— 



fs:^ 17.10. ifcsi «f]t5ic^t^ 
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^^npfsf ^c?i—»i}>!^5r ^n^?i?ii 5n^c^Tf5if>iw<j ^rr^ncsi^ 

a;;c^T^c^ ©jufcik^ i 

§i;?:^Tc^?r 'smcic^gf 

^5 ( f5Q 17.10 ) ! af3^T?l a«(5lf5fC5¥?I 
1ElTtC^f5lf>i??T?r f^fSRlT?! 5};C^Ti^ ‘^T^^f'S^P 

«[iTf>i® i^n ; nr^l?:'®!? 

) >0 fsf?iifsiq (f^f-^H, 

TPP) ta^TC^ ‘af^i'r® ^ ; 

c«rc^f f^^I^J^CWCSTi^ 5iro^ 

faf?jT?r ^a5q-ii-fe-,i}^5 (NADH) ?it?^rc3f=T sit^ ^?ii 

551 ^<2iT^5r ^5m®fc^i5C5r 5?i 1 5n^c^Tf»if>fCT 

ellTfC^ ^^rT»fC5T^ ^ITciC^PT??! ^^‘aT'fWiT “^W 

ticwTs? 5p>i?:?p^ f®5T^rc®rc^i^^ 


^TT^sj^. -Hfc-»bl^4?l^jSftlvf)JSll5R:^ !eis>lt^& 



f63 17.11. Wm I 

m <JIT=^T5I 5T^C§n:^=l '5i3T5J5f*l- 

®aC5TC?lT5p53{;5p^ fl^T?! vST^^T^Sf^'SjnfjfC^'R 5pyiJ?p$ 

1T=lT«f?l'$ 551, 5pC53 'SI3ra^T-f$lC>3^5;FFy31??^ 5? 
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'<3 ^ 

c»r:^ 5pwn:^ci^?i faro w5rf?n:«jw^ fsiOTrer 'Q 

?F5^C5pi:$ 5?i (f53 17.11 ) I ^rsicir «a®n?T 

ta^reio ^?i I 

«nTOTt6as a;;c*FTCW? 

^iTfta I 8f<o fas^pni 'si^^n 

'»f?^?5Ri wicsi 5f;casTi?ca5 '5mf>i^iTfi5[t'55T^c® ‘*Tt?r«r® ^ \ 
^nss-^ *a=r-^-fe (NAD"^), casT^fl^r^^sr ^ <ii^wi^jjni 

>ii5rCTi '5mf>T$r[5jf®5T^ 3?Tfavs wt^f 

»i)^ «fff 5p>1C5p§ ^Risfts ^*SII 

^ ?? I 

17.9 

c^Tc^a ccijpj, (striated) c'^»fl, cc^ife a^a5f«rasi, 

^ <3 ^T?i ?pir 

n«( I 'sriTcgsiiM aha ^n5iK»r ^ (cortex), j^arw 

(testis), f®9T*fiI (ovary), csiffa^sil (adipose tissue), 

(lactating) gq <p5iTa aT^casT?5i?>tC5!a ^faaut 

ai C^C^TW “TT*^ (hexose monophosphate shunt 

or pentose phosphate pathway) fa^*^ 

^mz^m ‘^?asnca a^icaT^hcsc^a fa^fi^ \ c‘ac‘&M *pyfw$ 
‘ac<jr »f^ai cnc^^ss? xfasai a^cafa^ ^ i c'^‘&rsf 

»f^^f®ia fa'^Tta^a aaca vsl fac>iaiieff^h^-3- 

'^a«r^ ar^casrfeificJTa aca»f a^ca i 
5p>fC5p^ w>i ia=T-vfl-fe-?n (NADP+) ^<3^ faafiacaa ^ 
(NADPH) ^>1 5 ? ifjJT? ^T5[l CSfWsn '3 

gw 5FiTf^ >r?c?Rca. afc^ c^Tcsrc^sf >r<c«iaca ^^i^K 

haT»m '8 'siucsHwcci casTtisic^a^ 'Q ^i^^jaca 

a5a25^ arc^ 1 a^^s ca-a^ci a^m »fiwT^‘^a fa^iaa-fa^a 
a^CStaa (reductive synthesis) 7\^!^ 5 a, WTCat ^C«ia 

aafa=? 1 a^-a^fa^ia 

a?h f^arcsnfacaa anaa faaraca <3 ca^fearcsfifacsif 

(methaemogiobin) faaeTacaa m] f^Tcsnfacaa aia^ 
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I cs® C‘^‘&rw ?pyic?F^ «i}sr-i4)-f®-f^-^^5 

35[nT^-'aW^ ^ <Iuf^lM (Og-) 



Sf?^C^lf5}f>fC>l^ vflSIi^T^Sf^fgl^ 5f^ il=l- 

c^FTc^^r >n^c^T3^c5f ^’^?r i 

S;C^Ii^-6-^>IC?FC uQS(-i)-f®-H (NADP+) <3 gf;;c^M-6-?py}C5F^ 
?®9:T^OTi^C^g mf?[^ (oxidized) 5 ^?I 1 6-5p>lj:5F]5j;;fC5?l- 

sHTfC^TCsf ‘^«l^ ^ il5I-«il-f®-f'^ f?l^f?l^ (reduced) 5^?n 
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(NADPH) ( fss 17.12) | sjUfC^TCSlW 

=?i a;f?:sn5infc^T5i (>^3iC5FTg|-^.C5iTSfn^c^Tsi 'g 

5IW1 U'fm 5jfiki 6-3pyfC¥T9;c^Tf5T^ \ 

C»(C^Tf *fl5I-<fi-f®-H <3 6-5f>]^!pf5j;C^TC=IIJ fe5T^CSTCaf??rC3?^ 

^?l 5T^C^TCW5T 5^?;^ 5PI^51 ^- 

'SJiSft® 5T5lt?n <ITtf^51T^-5-?FyiCSF§ =1T5I^ C'»r<:*&r^ 5F51C?FC^ nfg«I'5 
5?r vfl^? ii551-i)-fe-fn 9^?n ?H ^UK I 

?^51 ^‘ 3 [ f^51 <5f^ ^tf^^C5iT5f-5- 

5p5TC5p5 5?I I C«fWT® 5IWI «|<3^ 5T^t^TW-5- 

f^Pc^T'5ntc>iiwc<ii:w<i ^iIc^t^-5-5?>ii:?f?:ij uq^j? 

iST^fsi^- 

C5TTi^-5-?py(c?PCl^ I aT'5Tf^ctow G fwta 

TPP ) <3 v£l?!5 

9r7^f5r;§?:5lTi^-5-555>lC5PCl^?l 55C«Jl R?^l i]^ ^< 2 [ C^^TC^f^- 

^C5fl®?-7-?p>lCXf^ 5ira^ (C.j) 

I '}w5iro|c®k:©r:;??i 

C>li:^lC?H'^C5}TW-7-5p>|?;5p^ ^ ISIWI 

5]5^ vfl^ S5;;^i:w'-6-?pyic5p^ >ii^ i)fe8fTis?-4- 

5F>1C^ sfTSl^ Cl^dlW (C 4 ) I C»«IC^1^ 

>lf^ WTlf5}telT'^-5-?p>K^sC^g W?I f?lfSR[l ilf^lll 

^T5G faw?iir5if®^i^^-3- 

«ic^—ifit Maffiifij '8 ^i=5rf^c^?:»f3? 'Q f^HH-5r 
5T5T?i^T?i I 

# 

5p>ic?p$ ^C«if?l 51T*^1?:5^ f^si ^<l gi;C^I®f-6-?pyfC5pG 
5 t ^*1 ip;;fi:^T!&’- 6 -?p>i(?p^ ^£ 1 ^ f5fC>ffnTo5f®5[T^^-3- 

5p>icxp^ ‘^'Q?ii 51m I ^« 35 ?i 

’snt?:5^Tt5ic?fi;^<i fgmm 5 ! 5j;i:^T^-6-5pyic5pci5 ; 

f5fC^^lT5^f^51^^-3-5p>li;5p^ |^^?l tOT?? (C 3 ) 

^5^c5pi;$?i >if 5 « ^Hi Ma^fiT?! 5iTsiic?j a;;i;^M- 

vi-spJicspij ?pca 1 nsa 

6-wfm^ dasaia ca^^si a«i^ %K^^ 

(C^) wTfa^ «PT45i 5 ?i 1 
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fspum ^sr-*ii'f®-fa 5^iii c^ 

*£m-^-f^-H->ii^^ ^?i, '©151 c^TCffic^d^i©!, ?pnf6 ^T?>r® a^f^<j 

>1\?:W^C®1 (reductive synthesis) ?fl ; 

>iT^T?ii I ^1^1 fecr?! ac«!r ^T^c^r®?-5-s?yiC5p^ f=i^- 

; <I^^g ^]Tf>I^, ilST-ifl-f®, 

m ^rc>T i a'^^'^if'^. 

fT^n *iff ^«aTWc=i<i ac«r^ 

“^p 5^?w-f^WR«i-fsq^? 

<fl5T-iI-f^-fa-iJ^5 '-H^K ?fTlc^TSr-5-??5lC5p$ 

=515^1 I 

17.10 5?35i 

^1 «IT?^eT 

?[T?I«? kaic^a ( aerobic metabolism) 

yi^«f 'Q wm af^«T^ 5?i 

aff ^-^am ^ZK ; ^nf>i^<3 'sif^is^c^fg ^aW^c^ 

iflsf-vfl-f^ <3 fT?ti aT^|[f®^ 'snif^R:® 

af<ia'® 5l?n f^ar^^ac^^f 55 1 f^aic^ >i5icii 

ar^f^^ '5i5Tf>f^ a«?fc^ 5^c'$ f^?n 

ar^P'^ cVi\^ (complex) 

fsp?ll?l 'Q C=^i)5IW7^5I ^ <51^.^ P ^] ^nW^T^ffl-C^Pl-ifl 

(acetyl-CoA) '^^aT«fsf ; ^^sa^ C«fC^T^ 'suTfJiCy^ «t?a 

'si^csiT'siiiOTf^^ 'sr<3(::^ p ^t?!i 

^ilfjT® 5§f ai ^iTfyt^ M 

(Krebs’ citric acid cycle or tricarboxylic acid cycle or TCA 
cycle) SITSI^ acsra 51W1W >i*^< m ( f^S 17.13) I 

^ni>l^ 5Ca^?I 5IT^Cbl^^f®?IT^ '5?[^ 

ttTCa (matrix) ^^5fH I ^Jify (beta-oxidation) 

^5f 'srirwuT^sf-c^-ii mnim (glycogenic) «tit5ii^cti 

^Kf»i?p f^ai^^’T^ sTi=TTa^i9 f^di‘‘'srn?yi®<3 
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<3 

^<11 ^ I (cardiac muscle), 

51?S« <3 cr«rte5 

^5fT?i «IC=?^ il^? 

Cffirf?^ ?IS5pfcf^ 5C3'3 ^fs'5 =11^ I 

f§?fH *ircs '5inf>i;:^ WT?i«R^ff ?pRf^5f-^-*^T^cRr 

(oxidative decarboxylation) fi^i '5f5TC>i$T^-C?Pl-^ ( ^!j?>fd§- 
c^i»£i5?®fi^3i ^ c^tn) ?pc?r; ^ 


NAD* 

^ii^ji*E<* V?I)|£1\!> ~ > 

CH 3 COCOOH 

C^vWlOTF^sj Jl ‘ 


~i^ 

clftc^Twi* 'oliiftv:? 


(S)SH Oil)rfMy!» 

HOOC-CO-CHg-COOH 

SKr^^SRI^v!, 

t 

1^2 H 

5n^l?w» oijilSw# 


C3F^^Fi2F 


2H' 


vSnidvi 


^CO; 




2H 

4- 


NADH 




CH 3 C-S® 




@SH 


CO 2 


i 

grsif^ 


fra 17.13. T(^ I 

(active acetate) sjiw aiferc^C^ 'SIRSTOI^ 

'5nTi:>Tf^ 'srrrfji® <3 ^5TC>f^i^ <3 

(metabolized) 5? 1 I^^I^CiSJlC'SrW'^ 

( tSQ 17.14 ) : (o) fsffiTf^W ‘^C3l*P»iC*Ptf ^ 
(TPP) >|fe 'sn^ =1T3I^ 

a«i5jT\“ff^ nrl|f^3s ^•st^ 3*7351 

'«n3ni:3 ^ ^?3?n f^f^i '5i3f«f^T?»fi:^ 3^^^ 

%t33] 37?:^ I (b) ^sf=5i^3i^5i 'srr?^^ 5^?n 'snTC’i^^er 34 
^“3 gi ^^grtc g igTi^^irto ir»5r5iiiCT^i^?w^ WI?ikc»i «ii33» 
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'CfIT5f^I-on^»|Tf?r5r (4-lipOyl) ^5f ^ ; ^T 5 I iSfI^«Rr 

>TO ^ 5IT^'5>fTf?r5r (reduction) 

'smc^ ^9f ^rf^ci® ^ i (c) ^- 

5[%§T»iT^C‘*iTfa[8r ^ 'Sf^ps 



17.14. C^’Hl «f)1C>|^^«1-C^->U 

I Ej, E,. E, ; 45?^t^5l-iTS(tg I 

^ROT^T^-Cipl-vfl 5TI I (d) »£IiRWT^3I->Rl^?f 

®i^^r«ri^*n[f?i5T f^sirr^ic^^pr^ ^'kT<c»r ^?p-ii-f® 

(FAD) tm«nTC>i^i^C5rciSRi ®T^^cs!5fT^cnTf?i5i 

aflf?r® ^JI^FPl-STT^^Tfusi ^ l (e) C^C^Tf 

c^ ?5?I, vflS^-il-f® (NAD+) <3 
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®rT?R;er?r ^fsic?! 33^ ^^51 ' 5 r‘ 3 C^ 

5 ?f I 

^jTT>1® 5Ca^5 m^i f^fafJITIl >lTtC^6 
srsii:^ 5i5TC>(^T^5}-c^i-ii ^jt?>i?:^^ "sin*! (Cg)'5i^n:c}T«nK:>jf^ 

(C 4 ) ^ >iT^fg^ (C^) ^ 

vfl 5[|?I] ( ?5S 17.15 ) 1 


oRIWSl^-C^-il 
<0 ^ 
CHj-C-S© 


;S33IWI'^yWlW» 
iSBifWS 

yHpC-COOH 

/ 6c-cooh 



TStT 




^Ha 4 

0=C-C00H 


5IRJ^^ ®I5I^5 ^J5?-v3i>i(#PidwiIw'3lbll^i> 

CH 2 COOH CH 2 COOH 

fe!g /fe-c-co>nn ^ C-COOH 

\ il^OOH' V ^hcooh 

.flcf-il® |557[?9i57^^ 

NIADH NAD^ ; 

► CH^COOH- 


CHCOOH 
0=C-C00H 


viRT-a-l® 

NAD^' 



'3[5lRl^ 

■CH.CCXDH 
I ^ 
CHCOOH 
I 

HO-CHCOOH 




)2 

^ GDP 




GTP 


iH;c5s®, 

aa-aVife >. (■■,_- 


*► CH 2 C 00 H - 


®SH 

\ 

, iaa% « Pi 

'Sfe Ss’^w^mam CH2COOH 

aa^^S-aSte HO-CHCOOH ^COOH^Y "CHaCOOH 


NADH 


CH 2 COOH HOOC-CH 


2H 


f53i 17.15. 'snTt^® 53f I 

(C^) ?iri ; il^ 

(cis-aconitic) =5i!Tf5=iC®5 fs7*6?l^l^ \ 
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'siiifyi® gfTf?*® ^i^rcsilJiTkfsT^ls ^; 

f^felT?! i3SI-^£l*f® CI'5?r >f5IC?r 

I -siC5^ c»r:^^ ^flsiWT^OTr 

«I^5IPflf^5|C^ (Cp,) Wts ^T^sf *5T^- 

^r^IC?I ?[^5IT^ ^5Cff| ^T51^1-?^dl?I^Tf?I^ (Cg) 

?ir I 



f53517.16. '5rit5^i-f%c^jr^§tr^'g '«rTf3wl f^':^?r 

Jltt%f^f|-C^:1-^‘l I E,, E,, E, ; «i*N»t 1 


>i5if^ ^n®f¥]-f^c^f?i;;ijTf?i^ 'snifyic^ir ^T^ta-'5i‘^>]T?[c«f?i 

^Rfl >ilM515f-C^I-v£) ( f55 17.16 ) I >flSIWT^sr 

'sjiTfJl^ 9lf^^r5^ ^flSTSfi^ (rate- 

limiting enzyme) i t5[T?l 

c®fc=T3f ; (a) >if^^ 'jgm '^^irrswr- 

f^c$i5i?^c?r$ f^r^re^sTSF sitw a«i5iT^«jf^ 'si5T«!?Fi-f^c^5i;;$Tf?i^ 
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gf® fw?n w5Tf«p§Tw:^ 

^T5PP1-^|§ff[-5n5jl-^^f^aif‘^»I^C9f5 ^TC5 >I^^4Tf*l?Il 

I {b) c«n:^T^ >nkf=?5i ^ast^r^- 

Ir^^’rrMsTCsrsf MiiT?c»f 

ssrrq^ ^Tq^pl-cfT^mf?!®! ; ^RWrC^f 5T^gTC®rsi 

C»TWT® Narlf^^ ^f?I?II ^^5T^CST5IT^C»fT??I5I 

I (c) ^5Tl?:§T5rT^cnrf?i5r ^rm >iTf#R5i 

C^vfli^^T^SI ^ ^Rraf?I5© ?tc«l >llW=l®r-C^-va 

I (d) ®i^r^r5iF^->rTta f^^tgrcerpr^ 

i{I5Rs ^ »a5p-^-f\5 ^■5lf?f-^f llT^Tf‘$lT*<Ccit'3f9 

sn^-^fler ^RT^i ^Fpn-sn^nrfesr 

^ I (e) C«I?:^ f^f3f?IT?I f^i^lf?!^ il?p-i 3 -fe (FAD) 

vflSTsrr^?!, asf-vs-fe >iT^-R:gi wfk^ n.'Qm 

5F>R?F^ ^ 5:?f I 

^«ioi<ii(^wc's?i 2f»TC^ >iTM=r^ ^\i^m (C^) ^ 

f^fa^?i »ff^5i ^it^tc^ is^ ^ep»rff 

^7\r?^ ^=fl ftf?!! g?nc=ii?>R (GDP) p ^csr g5TC5nf>i=i 


(GTP) ^ I 

>ITf^ST^ fe5T^C^C5S?CSTCW^ fa^T?f «nif>i^ 

3?Tf?i^ ^?ii f5p^5iif<T^ 'snrfyfc^ (Cj -^f^jcf^ ^a^? 

^ >lfec^f«f^ 5ff I 

(fumarase) afsr ■q W5Tf>n:^ f?lf§fin ^?I1 

(C^) ^ I «a^? 5iiTC5r^ 

faro snifsiap wifa^ «raiic^T«nTC>if^a5 

(C 4 ) ^‘^r#^Ta cw^i are ca, 

5C3^ c»fca ar-g ^simsFT'siiifjic^^ «iga ara ^«fi^»f Ka^a 5^m 
aia^ '5i^ic5iT®iiTfac^ ^a? aiat 'smca^sr-can-'S 

^ 1 aiicsf^ ?®ai^OTarw.<^ tsFare 

airfsRs ^Tfac^ wiacaa ^si f^af^ aaial aa 1 

♦iT^lpsc^a aiaa fam^ faf®^ -aca a^ala 

fa^fKaa Jr^f^'gare aiacft i7.2-«a 5 ^ 1 (Cg) faarc^ 
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^5i™ f^e| f^h»ff6 ^raisft 


>fBiefi 17.2. ^T?I^ 

I 


f?W 

C^-c<l 

'5wr!:5!tJn1%c^ 

■*ilf4ff^=i-C^-‘S 


(iiarm^ 


felwflf ^»IW$ 

Cg-^; Ce-m; 



3 


1%5ttc5fl®fCWSr 




^rr^tstcsf^srsF • 3 


c?lfg 15 


1 ^ 

6 

6 

6 

2 

4 

6 

30 


17.11 

?iT*nc3i 

'S»IJl?>i® C5T'4l'^Wi?H<P 'snrfyi® (hexuronic acid) 

(uronic acid pathway) 
sfTW I (cartilage), ^?n (tendon) 

a^ ac^i ^<9^ sr^ciftf^ i 

5i;;c^T'9 c^c^i^i^ww 'S csf^a-?! 5 !t?k:?i 5i;c^af-6-t?yic5F$ 
^^arffC=i?r ac^ c*r:^ ^jpwra^c^fsi^ci^ ifl=rwi^5iii ^i 
af?i«i^5?r i aT^T?pR?FTtoic???i 

(UDPG-pyrophosphorylase) fsF?lT?I ?i;C^-l-?PiC5R^ 

(UTP) Mgf?n 5#?n 

ar^«i=?>ic^ ^?i I 'si^TO fe5T^- 

caR?!^ (UDPG dehydrogenase) «fl=T-v<i-fe (NAD'^) 

■5};c^T?:af?r ^ ?pt^c=i^ (C®) '5nMC=^?®i wrk® 
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^>1C® 5?I ( 17.17) I C«fC^T® ^ a;fC?nfH^ 

^Tf>i® '5i<«if^ <ii5?®fT^?:5i?[ 3^i5n:«F$, 

sTTsi^ "mm 

9;^c?nf=i?p ^nf>r5 ?j;fc^if5T^ ^irf^r^ '5??»rf6 5if?Fsi, c^^m, 

mU% Msiff^si, <?^5ic5® ^ 5^?ii siisn 

a^T^ ^fus ^ ^f=i?P5 ^?r 

(detoxication) yj*^^ 5?f ( ^. 81 ) i 


> 




ate <ii^cpiw?p& 




jf ^<»ii^r -6 -^i^O«p6 















^JeT-wJ-f?i 


^^o^lfcW* vgsifJivij 


-y- 

^ssnsf 


€>iih^tih» 


c»(SWC&rv5r 




fE;3i 17,17. ■« I 


fa^n ^^H-'5iT^?®^C5Tf5i^ (UDP-iduronic) 'sinfjl^ «£l^< 
l^fa-^iTcni^f^c^Tfsi^ 5[?i i 

sTT=na^F^ fsi^^rafeT^in^T^vs >iv?:^«i ap ^ i 

17.12 'djtsi'fein »r^?ri 

5T?rr?5i^?iTf!i^ >it5!c^ 6, c^^rrf^sf a^f^ 
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5t}T5llT^Taf^mTtsf *l^?ll (amino sugars) 

C>1^ ^1 >{l5!C5p^ ^ I 

jRssi (cartilage), ^P'Sii] (tendon) a^f'S ^5115 

SCjC^TW y\KrSiU^ 5?I I 




^I^M» oBF^vF 


> 


(^09f^R^Cm 


< 


f^^-6- 




,^*5EW 



^sHoaeni^ostiSt 


}^m biiiWi|ei-6-vj*!HW*lJ 
H 2 C-O-© 

H }^, -Q, H - 

\ I ^- 


3P3^5w-to->I'WW& 




^pw- 

aafPTOP^ 


OH 

MH 2 

CKK^rSfer-c^ 
CH3 CO-'S(a 




^ifScF 

^S^lJf’tSBPn^ -1 '5F5R?P& 
H 2 COH 

•OH 

ij^-© 

NH 2 


H. 


HQ 


H 

vOH 

V 
N 


f^<3^iF9IBn^ rfj 

■ „ @SH 


gw*Ksri5flwi5ci- 
H 2 C- 0 -© 

Hydi-0\H 

^OH H 




<T ^«I^F 3fF W> 
PPi 

^fi5i^-Sgi3si(5rgJ5ls^ 

H^OH 

hAt- H 




H I NH 2 
-► ]55<5M‘^5^!.^<MfJI^^l» 




HN—C" t5!?iild<i igraSlii- • 

CHj 






^»n^5?15P5KSP& 


17.18. ^n^tttsrl »tf ®«>’ftVR I 

5j;;i:^ia? ^tus ip;^^Faf-6-?Fac?p$ 

(C^) 5j;Glf5ICSt^ 'SliWT^ faill p 

5i?:^w'5nnfT|=i-6-5?>iC5F^ 'Q ^?r; 

f^ca^ tTa«iiT3iT^?:^ arc^ 

(f5ff 17.18) I ac?i vii^ v£i5i^i^5i^i faFfiTu 51;;^^- 
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'SIIRT^^ 5^5f ’aUTOTl^I^sr C^|-iJ 'Si«2[5 'SI!TC>I^5r 
f«f?ii i^^csr v£3^-'5nrw(jTtffia;c^i^'®fjT?iT^5q-6-?pyic^^ 

^51 vfi^f$ a^ic^ ii^-^iiC5Ti^5rsi;;?:^T®?- 

'5nRT^=T-l-^5^C5pc^ (N-acetylglucosamiiie-l-phosphate) 

???I I ‘5^IT|c?IT5p>l?:^Tfe5i?:i®^ yiT?lWI C»IC^I?I 

>ik- 

c=^f»t'5 ?[?i '5i=nfjf(:^ a^ic^ ^^fefn-^jj-'si!TC>ii^5!- 

v£)JJ-^nCT^^^a;C^T^^T^Tt=T-6*5f>fC3q51^ f>ra]f5I^ (sialic) 

^JT?>r5 ^l^T'S ^ I 

^siifwc^ ^p>lC¥T5I;^^;^T^?^^?;lJr.i5^ fa*?!!?! a'ca5T^*5in?!i^si-6-^>!(;?p^ 

5i;;ca5i^*5Tn5!!^s!-i-??3TC?j*^ ^ \ ''iT^caT?pyic?pTfa?:fffc«?g 

c*!?:^!^ affa ^’^f^-^-a faf^i ’af^ 

^n5iT^=!a ^ (fsa 17.18 ) I c«!!;^i^ a?a 

a^f^ fs!^T’tf^>iiia5TaTl® >!?^«!ac«i am^ i 

17.13 sTTf^^tSf 

5caa oi5T^T®f g^a ac^a sqc^ a?c¥ffa^ ^a i mm 
c^cfiiasT^cacwa fa^ar?! ^^f^ a*>i?:?pi§ a^ oii^ ^faai 

-afaa^ aa i)a? ^t?i ?F^wi5i:;caafa!kfea 
a^ca a;c^T®?-i-?p>ic?Fci5 “afaaf^ aia (f^s n.n ) i ^^M'a- 
sqcasj^ 'aTt?:aT?RWTfaCelC®?a (UDPG pyrophosphorylase) a®T:a 
^*^afea ^?p!C?F^ (UTP) >0 5!;;c^55-i-?p>n:?Fc^a a!:ai fafiFai af^i 
t*^f^-a?:asT^ (UDP-glucose) <3 ^t®a ^i|!;aT?p>ic?p^ (PPi) 

5 a I iia-ii% (NAD+) 'Q ^^fef'a‘’iiT5nT?^D^-4-iif'aaTcaD5a 
^la ^^H-5i:;^aT5? nfaaf^^ s^a 1 ^f^sacai 

5ca ipacaa ^KCisfa^ einfil-^nc^lfaa caif^f^ sacasicaa 

^«f-faf^te (Golgi membrane) 'SfnCT^T^fff-sin^a^'srjT^n^a f>l^- 

cack«a 
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^ ; c»fW7^ i«i=Tan^3if$ « 

tJ??Picigf?i 7IWT f^f^?i] ^?i, 5K?r (uridine diphosphate 

or UDP) 5f 1 

17.14 

(semen) C 5 ^T51 (seminal vesicle) 

5i;?:w 5?1 I i35T-^fl-fe-H-ilt5(NADPH or reduced 



H-eOH 

H^COH 


17.19. 35tcs^*l I 

NADP+) <3 ^5T«1C®T^ 5i;C?PTC®5 

f5®?Tf5^ (reduced) 5^1 ^5ic^55fi5 5T^§t5I5J ‘^«r® 

5^ceT a:;i:^iw srni^ 'snisrcrocsi ’ff?i«r5 ^ (fea 17.19) i 
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<3 


(NAD+) 'Q a'5TC^ 

'SI?*I^S iSflf?!^ (oxidized) ^T?T?I (C^) 

f^c^TST ??i. ^?:cf «ic^ i 

17.15 

CSfff^l (adipose tissue), gst ^5fT?f 

5piTU 3^?I I sriq^C^fC^ ’stTtfF (>IT?^ 

I \ ^{*1 WZ^ !^?I1 >lf*13'B I 



17.20. I 


cwz^^ fsRiTfl f^wrf^r® ^T5^i-faCTC«iT^>ii?p6 wh ^ i 
f5JC>RJC5f5 C»OT5l <3 

(fsa 17.20) I 5C*i«i '5r<p fscJi^isf 'si^^kri *^ 5 ^ 

15 ^Tc^i^o c^»i gw a;wTs? ?^c<B 551 1 

SfT^T?PJ^«T^ C«PT«i|51WTt?l 
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Ail, <3 >iT^ci^ fsR^w ii^w^C5i?i fafUTW ^TfsFui ^rancen- 
^iTC>rfi5^ «irrf>r5 'Q ; c«*iwm ^^<5 

?pjTf^ ^ITf>f® ?>}i3[c«?rcij^ =1R?P il5T^T^5I-yi5lf^ »fNT<3[ 
5F5Tf^ ^Tf>l^^f5f ?[?l ( f53 17.21 ) I 

S5T, C5i5f^5ii 

5?l, C>l^n?l ?F>IC5p$ ‘^?HITi:«l 

*fl51-il-f®-fn (NADP+) ^5f-<£l-f®- 
(NADPH) ^?1 ; 




aa-a-g-f^r-a^ 

NADPH 





(wftdllWel) 


(SFKJcl0fI^.3 


,aa-a-g-a^ 
'NADH 



*-®WICcil 




vafera atf>«fi»5 


j«i-a-^-'Pr 
NADP"" 


^jlCtdrd H"" / 

«5rc>aJi^-(35T-^ 


f53517.21. ^Ftls 'BfFtfW I 

>fT^c^>Tc®T ?iiTf5i^ iisi^tcs!?! f^?im '5nTf>r® 

'Q 5?r ^£1^? 

5^111 *£)=i-»£i-f^-f'^-ii |5 m ^c?i; 

>151^11 hwT?r?:®i5 ?PT?;^ >i^5f vfls?-d3-f®-f'^->ii^5 ^ 1 

C‘^C‘&T^ 5pyiC?FlJ 

fsFUl ^T5?T^?n 

17.16 ^jtsi'feiri'®ijtf^ ^<£,^rtwii 

^!T5i?p]-Wm:;^ri:?i^, a^f'® c?r->i?F5f 
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^ (non- 

essential) ^iT^IT^Wl I 'Q 'SisjJHI 

5^eini «riTeiTf^5?, 9;;^n:>i^. ^nsiT^sii «inf^ 

COOH 


C=0 

I 

CH2 

CH 2 


NADPH 


COOH 

I 

H 2 N-C-H 


COOH 

v5Wspl-f^§5r^ 

KWilf^vii 



NADP+ 

^ct-iJ-S'Pf 


CH 2 

CH 2 





COOH 

^y&vS, 


SRPiitOT vsi5rfire^ --- ' 

f5417,22. ?t5i 1 

(f^ii 17.22) I ii3iT-tii-fe-?a-ii^5 

'Q ?gf?iT?f 'srn^sirfsiiii <3 '5nTSj?pi-f<i5di- 

^ s^^?iT'8 5i;;^r:5i$ ( i55 17.22) 1 


COOH 

I 

H-C-OH 

H 2 C-O-® 


NApX 

pnnu N'ADH 

9^*^ COOH ^-£i-fe*iiSB 



COOH 

I 

c=o 


HaC-O-Cg 

^3-g*>itit»i^i^(Sj- 

vssiSj® 


HaN-C-H 
H 2 COH 

VI@Cl ^ 

gifegra 


^ssrtmcuisi^ 


H 2 N-C-H 

5)^ y HaC-O-je'V 





dSWfestT vSSI^ 


]7.23. I 

3-5FRC^TfaC>lf^^ ^TTfyi55 '^T?r«l 

(oxidation) 'Q !3l^«rnhl?P*rCsi?r 311^^ =1151^ vfl?Ffi5 

'anj3IT^l «nTf>R:®^ ( fKI 17.23 ) I 
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17.17 

SI'C^ f=^»ITC?P5 5FCff} ^^^'^-5J:;C?FTW (UDP-glucose), 

(UDP-N-acetylgalactosamine) C>if5C^T^®, 

>lT5J?PTf^ <3 9t5T^fa'e>JT^ 


aRI5Ti^-OT-J3 




OH m? 
I I 


CH3(CH2),2-CH=CHCH-CH-CH20H 


.-V 

R-C'-S® 


C^*I«53flSn^ il 
@SH 


UDP 






OH 

I 


OH 

CH3(CH2),2-CH=CH-CH-CH-CH20H 

R-C-NH 

II 

0 


CH3(CH2),2-CH=CH--CH-CH-CH2 
R-C--IMH 




'Sol 


HOCHo 

HO^ 

H^ 


0 


0 


- 0 . 

H. 


H 


H 


OH 


HO 


SO 3 H 


CH3(CH2),2CH=CHCH-CH- CH 2 
R-C-NH 0 n 

II I ^0 


0 
I 

H 2 C 


h 


K- 

H _^ 

OH H 


frii 17.24. '6 ^xcs^c*i 1 

^5 I <3 5TST5fITfC#T5? -il=lWT^C5Rl fg^TH 

(sphingosine) 

sTTsr^ =TT^tesi-sif^ ^ffrc^5[5l C>I^IT3I]^® (ce ramide) 

f^tui ^ i5^?;51C>lf?OT>IT^® (ccrebroside)^«!*t1?j ^ (f^I 17.24) 1 



216 




c>rf?n:§T^T^ fsRrm (?rf?r- 

cgT>ii^c^« ^nieni^c^T®? ^^c“f?[ ^nisjc^T^sr ^ ?[^C5i 

«ic^ I «jRrg srfsc^ f?ft^ a^rt^ ^^f®f*i- 

517 ^, ^^fa-9nT5[iT^dTw, 


csjgsisn^ 







(3 s/stiii<Hl^/^ 


J^:-W5Kfr 


frsrajiDi (hci - cMdi wi^v!#, 


f5T5SlPr-f5f?j]td^ 


SBlCS^l^oT- 







f^?ji(.cii(nii<?cDi(>irf- 

Cil?3>Wl^v5# 


CMP 


iScT-esi^cs^r^. 




ffejj 17.25. 3i*vCfTO*i f5i|%g I 

^insiT^, fJlvfl^lWyiinfei^ (CMP-sialic acid) a^f^g 

5i;c^iw, ^tnein^c^, ^vflJ5-^>T^T^5i9nT5nT^c^Tw^iT?n^sr, 
»l^?T'S?1^1?I OT^ITSIT^ ^HPsf?r5 

siHTa^ni ^lKf5I<3yiTt® l^H ( fss 17.25 ) 1 


17.18 ^1 

a?SF?rT5 ^?ll •THTa^lS (non-carbohydrate) 

5i«Ji, «fiRT^] taof^cf, cy[^c5rTCi^?i 

cararwiCT^, surfed « ai^ic^ a^f^ 

^ a^f^ >i^«Efk^ 5if i 

cm ?i^psf^ (diabetes 
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mellitus) «PTC^T5T^CSd?l f=*inT^ ^1 

5i;;?:«pif5!'GOT5if>w i 

^5Tf37^ va^-vfl-?^ 'Q oTiT^C^ f®5T^CSI?:'^C=lC^5 fa^TS 

''lf?I«r5 ^51 5n^C$T^s^fS?lT?[ ?'»'©« 

^f>Rii 5pT^f^5ii^, <3 ^Tc?fif^5 >iTO5n 

5 ;l?ii ^wcsfT'sjiTC’if^ 'sfnf^R:® ^■^rratu'® 


5!5Fg*C^ 


^cT-a-fe 

NAD^ 

A. 


NAOH COz 


-4«ife>ts6 

55G?\.+ fsjfetii 


5d*5?PP& 

W^piW;,/'_►^6f5r 


^CJJlfDcj 


___ 

^S>f>J^Jf7^d^7m■^^_^* (stoRWgsw) 

0ra3TWW^re&& 





'0il;«Hciiva>ll5n,ui> 


NAD* 


->.H* 
NADH 


QTP 


^ yCOz 

t^n^CPWJT) \ A 

iwli&r T_t_o _ 


SlfeR'SPSR:^ 


GDP 






i3R*r 


j 


I v^tTCST^'©^ 
(^^^IWcT) 


jai^O^rWrWlSjM 

§pR5? 


(5?rSc&i5<?r) 


T^'^eH5f-l,6-51»T5JWiP& 


fdH 17.26. ?l!t^ 3^|r® I 

» 

?[?l ( fss 17.26 ) I '5l^lCffil'56Tf>ii:^^ ^fl51-i}-f^-i£l|5 (NADH) 

'Q ^nf>ic^ ?ii 

^T^l 5lT^dT^^S?n^l '5ITf>l?l] Iil5?-.il-f^ G 5IITC57^ 

fa'?!!?! 'sn^ia '5i^!CeTi'5inf>]?:5!;^ ^ i 

'sr^S’l^l 'SlWCcJT^lTWf^^ ^jrfji® ^>lC??Ti!WT5r-‘'^T||C^ wff!^!^- 
c=ica?a >iT5TC?n <PTa=! STT^^UI tl^TC^ITf^sT tT^?P>!C?P^ 

(GTP) 5^!:^ ?F>iC?P# 5fT'» ^f?I?!l ^Jlf>lt® 
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.??! I ^f^c^PTCsfl srr^c^rfsffJiOT 

hf35?fT^f^ f^f§f?|T?I 3ITSJO 5fT^C^Tf®ff>R7I5 ^1C*f?r 

vflSTSfT^sr^cT^ 31T?;IC^^ ^;;fC^T^’l,6'WT^?pyiC^lj ^ I 

(FDPase) 

f3F?lTfl Wcff^hEf^ (hydrolysed) 5pyf(?p$ 

5® 5^1 ^ p:;;^ ahaf-6-5F3TC?P^ ^ir i OfC^ 

sn^wJC'9rwfy|5i 2mi^ ^T«r® suifiw si^c^tw ^ 

^?i (17.4 2m ) I 


ATP 


(S)SH 

C53T‘=1IC^ilf^vr* ^!>!f^vi' 
CH 3 CH 2 COOH 

'0^>SP5 





J)-.i}SI-f<T 
AMP 

*on^P^sPTRC5Ft> 


C'3i‘^ic^jiCic'i-<^-^ 

ch 5CH2 -c'-^- 2 ^s@ 



ie!MK^7’fac^-CW-£t ^l4/mc7:^, 
■irc?rrtB?T 


0 C^>iT5WI5^" 

CHjCH-C-S© CH 2 -COOH 

-JJiiidb - 


f 635 17 . 27 . C 2 ftntcrrci(^ ?r^C¥tf^' 3 C'^t% I 


2. csrr’fiwTPi^ : c>i^CffrTCi5?i ^4sc^?n-^'s f^«[i?i?r 
^cef ^nrfyi^ siTsft c*iTf^ 

’sjifjwi snlc^Fissjfginii ac^ ^ 4 ? ottoi 

(ATP), C^T^srWT^SI vfl, '5rjlf>lC^ ^fTCflT^I^CsiW 
c2(Tm?iTf5i5r-c^-<fl (caimuTCsr^-c^pusT^T^si ii (?it«T) ^ 1 

c»fc^ <3 camT?;?iTf!i5i-c^i-;f) fgf?[ni va^i? 

v£lf^a-?l >IT?[TCTf ^14=1 ®T^-^5ra[T^Cv5?I ^ fsi«i(T^- 

mcillHISr-C^-ia JfFT ^c?! ( fw 17.27 ) | fueiT^sj-smioiTto-c^-^ 






219 ^ 


f™ yiTf^?^5l-C’?l-il 5?I I C^IC^Tf 5J# 

®nTf>i® 5m siT^nw Jiiifsi^ 'snrffic® ^f?i«f^ ^?i 
3IT^C^^T?l ^rfJlWl >IT|c6T5ilfffg ?IlIC5i^ 
«p>R?PTitC5IM-‘^r^|C«]5 2f^f« lasii^Tlwg >fTOT 

5^5pTw ^ sn^Tca?!? jf?c?Rq ^-i)l 
^f«r5 ( f53 17.26 ) I 

3. tac^rasr •• 'si^’^rw csiwm 

<5lf5F?n P 'Sinfyi® <3 faW55f ^ 1 



1^3 17.28. ficm^ ! 

5ifc® «nfjiiii facJicsr^pitww^ 

e!i« ^??i?n «nT5r?i-faCT!:^TWiC??:t ^f?i«i^ ??i <a^’ ^t?i 

(NAD+) a ^II 5 |¥l-f 5 f?:>l^?imC?F!^ 

(oxidized) ^Tt^TtsksUTf^i^H faW^lT^f®- 

^®-3-?F>1C?PC^ 5?[ (fsa 17.28 ) I C-fC^Tf ^ 

?fg?[i '51^ «rn«jc'5ic5fi^ U ^5ff?i5[i 

5F;;^^rsf-i,6-^i^5?>ftJiPi^ ^T?n 
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'5T^>T?PTc6?:s??I (FDPase) fgr?iT?i <3 iP^fC^ef-6- 

i hfa^^iT^fsi^ stniw 

^f?:6T®r-6-5F>iC?-^ 5i;C^T^ ^1 ^11 ( 17.4 

tPT5F 5*§5?I ) I 

4 *R5%2nf : 'smSiTfsisf. sq^if^i^p 

«inf>l^, '5ITf®fsT51, Sl^f3^=l, C5lf«l'6f5T5I, CJffusT, 
^^niT^CSTl <3 a.^’C^Fraf 'Q 

Sn^^TC^=l 5?l ; »t^TaW ^glucogenic) 

^sri ??i I >j^ii:5i 

^irsif^CSfl ^rTf>T^ <517?:^. ^ISITfsR 'Q 

i 

^ '5in?7i^?:5n '5ruf>i^‘^f5R:?p ^f5?n a*jR^s 


^ ^ ^^rmmrsn^cm 

«Jl5I5TfflP% \5IJIW«5 c ' r' ~~ T~ 

Cww^cjgw) 


-►OI«lltdlv9fllviC^& 

i 






-iW^cUks;'-1,6-i5i^5PX{:ii»5;« - -- - sBiceii) 

(wivw) 




fra 17.29. i 

'snmT^srr^^ei ( f^^ITfucsiinsi, deamination ) <3 ^(T5fT^C=Tl-^5TT^5q 
(^iT«l^lTf5IC=W5T, transamination ) "sinTlT^CTl 

’5I‘^>JI?iei ; ?FC5r ^IC«rT«IITf>fC^^. ^ITST^Fl-f^dTa^^TC?!^ 

(j\ 'siiTsi^Fi-f^Fc^i 'snrfjf^^fffi 

4f«r® f4??RIT^fo1^ 5IT<J11 :tI ^ I 

^T<ii 5?i ®T5i Fiticej^ ?®^T^?:STC5fc^c;5?r 

5ii5K?ri s»T?ffi^ ^ (fsa 17.29 ) i c«fwif 

a®rc^ «JKi3 5?i ®t51 

^mz^^ a^f® >n?Tc?ii ^i sfi^asTc^^^r 

^?i 1 (v£j^ meii^B® i) 
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C5lf<?«3t=Tq >ITf^?=RS <i i5rlc?iTfyi=i 

<§^‘ns^ '5inf>i® sfT^cijT^psjfsai^ f^'sc^r 

Ra^ ?^T*^l^:^I smfsf^ ^ ia^? ^151 

'5ilf>T?ll ^I'Si ^1 gfT^C^TCWs? ^ I 

?cs^H?^ fa'urn 5p;;^dT'5 

<3 5pyii:5pi-iiC5?Tsi-v|i^lic^ WsVss;^^ >0 

fa^i £r>i ‘^T?r 1 gi;c?PTf=i0C3??:=qf>i5| ^f^isij 

m, SI^CSI?: C^TC9f ^^l^jfsicsiil SII^IU 

T3^] ^rf^i a;?:^Tf=q0Ci^c5Tf^3^ ??i 1 <3 ^~ 

*i^T5 ^c^c=q^ '*p^«i 

aT?f *A^? ^T^IC^r?! a®TC^ <A=q^l^5[^feiW <3 

fspfii 5pC5r c>i->fsn:?i hc«f^^s "anTiiT^csqi 

5i;c?PTf=q0c^f>?yf aTn I 

17.19 \s f^uac*! 

^1 (blood sugar) 51TB1 

m% 'sqsqiHi ^tu 

a?ii5iTC*i ^f=qf»5^ 1 

1 . srilii^prcsfcsrf’r’r 'S ^[<89 : 'sii (?*fTf^^ 

■i^NiTttk f»»nr?i catt^cer ?r^- 

(hepatic cells) ^ 5JT^C^TC^CTf>IC>iqi 

51T^C?PTCWC=T af?I«l^ ^‘B?f ^51 ^fTt^ I 

ai?r 100-120 arsq 

^51 CSITl^ 'G^CT^ am 5-6% I SlT|C^TC®?CTf>l?:>l?I 

a«i?i «nf^?iT<i wsfi 

^fi?'®i 'srca'^rf^ «n^Tqi ac?imsi 5?f i 
ak'siT®! (af*r, a^c^i^T^c^qw yifg^fli <iiTf^ 

afaq® 

siTSFa^i fa^?!! ^gi 

§}i^n:ar??if>pq «nc^ ?r^ »(^3i 

^ajn?r«t i siTSTfii5^i ^i^csr sn^ca^Tt^ 
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fa*?!! aifefiT'S 5}Ttc^TC'S?ci?fyi>? nT?r i ’sisiiftR;^ 

5ITE1 'SlCSf^ =^Tf®C5r<3 SfT^CasTCBR 

■r^iaf y\m «?fTcap I 

2 5nl^spn:3fwT5rrl:f3PT -. cutest 

5JTtr.5?sKWi?n5ntf>?cyra 5iT^f5rsi §g:a?T^^‘ 
«ITCT I '51^1^ 

?EntC^C<^5|T5fl^>T '5if^5I 5J;r,^'^-6-?p^TCto^ 

fa^?!! ^if^l ^ ; ^T?l ai»T#ara SUgT"^^! 

sif^ cfRs: ^iTc§=iiTT5isi 5?r ^i^ia ei^ica ai^casTc^wi- 

siT^taa 2im 3q^C5fTfac5rw'8 'QI^ i 

vfl>T^5I ^ce| 51T^C^TC^C=n5IT^fyi^ ^if^l aCf »t^l 

'5iTf>ic^ «iTC^ 1 ^a c«iT?^'® 5i;ca5TW siT^casicw^R^ 

a^^ara aan i 

3. sr^c^rf^'scsfc^jfjf: ’a^ara'r taa^, 

'siiifyf^, a§ 

sr^ca^ita'Gi^fcafacaa ^ai 5i;?:a5Ti^ <3 
a'csifa^ 5 a I ¥>ic¥]-'ficaTci-nT^|i:^ aaaf^- 

'Q 55;;^rir^ 5j;?:a5if=i<3cwCTfa?:>ia vs^ fac“fa 

^5STWl^a^fsi 'SIC’J^Tf^ ‘afaaTiiej a^^H, 

vflaiCT Wfii^ sQC^Tfa'Qcwcafaa “area 1 ^-aarcaa aaca a^- 
»i^aTa aisi'^^ia wz^ ^c^icaa "^aei 

aic® v£ia\ 'STJSiTW^ a’^Tca ^afa-^ ^la^T^a^ysia ascsia®! « f^i 
afa^ 5^?n afc^ siijc^ifa'QC^cafa^j af^ca aia 1 

^ ^Kzm^ a^ai^a] gqcasifa'scwwfaa ^ra 

^ca ; (diabetes mellitus) caTC^ la^fsicaa ^®Ta wia 

ii5i®rT^caa fs^ai arf^i g^casTf^a^c^caf^^a "siai^aas 

afa^ ?ja 1 

4. v»v:*^iw 3 i««raa : afc^ cac*^ ^z^ si^casi^ 
•ar^car®? '8 'sianai cac*^^ *f^i a^cwla^ ^a 1 

5. fsrfecasi’ff^raiTarraiN' »r^c«ran : gj^caaw faf^ 



<3 ^insfT^csji «i^ ^ 'ST?n:*?ii 

3T]^C^T C5‘^Tf^=i, 

^91 ^n I 

6. STTST f5ni*5*f : 5IT|CTO^C^lf>TC>T^ siTilKSI 

»r^] §iT^c?PTC5^?;5?T5iT^f>r>T >8 

iti;c?PTf=i8?;i^CTfyiT;yi?f 3iTific5i ^f?rai <!i:^ affn. ii^ 

5t ^T?PlT5f5 ^Tf^?Il l\W{h 

^^T^?ii 5i;c^ici^ siTsi ^I'n:^ i «tt5tc?i?i ac?i 

c^H'Q ^itst?*!^? 5t[fcc5i tq^t5i?;srg 

aT?r: a^Tc^ aittc^ 

gT^l am. SITlC^TC^iT <3 ?f;?:^Ti^-6-^>T?i5TC!jCi5?I fgi?Il 

f5r?n 5fr^?:^K55fc=iiTciTtta>Q #q?ii ^T^i?r 'srs^ito 

5j;;c«pm$cs?i^ 'Q ?fT^c?i5T?;^-=i fgf?}i 5^?n ^m~ 

I t5T?[ spCcf 

5F;^^TC'^?I «Fa5iT?l*1 ^ifMl ^^*f#?[T?F 51121 
1 a^T^c?i gcf >*r?p<iT^ 5IT£F1 ^f^Fcsr !5iiTi:§=i(Tf5i=T 

>8 ^f$>i5i I ^T^Tcif^ a^TW nit|c^ ^r^f^cei'^, 

yiNCW^ei ^rf®?i] £i;c^Tf5i'8c^c^f>iyi 
^IC®, ^>lC^]f^!:5}C®f3 far?ll ^^?I1 SIT^C^- 

C^i:iTT^T^f>iyi aT?I ; ?F^»f^T5 SllST'a^T^ i^sfl 

s:;i:^T^CTc^5 fgF?ii ^|?i] 5it?i i 

^ '5l=^’^T?i <1?;^ 51151 ^if^Sl fwC^ «ITOT I 

17.20 ?(^g5*f^l ^ f^m«i 

cnal afs af?i5in:«i i 

1. STT^WSICSF^^fs^^I >8 5f«89 : Caak^FI^fe M 

'^f5i?n ^n) 5n^c^Tcs?wf>ic>ig sjtjucsj arlc^ic^fw 

^f^i 5 i‘i 35 i ; ^csi ca«fl ^a^Tfitei 

I ^l^s ?IT51 ^r«lf^C^5 ^5|S1T?I 'SICSI^ ^?5l?ll C^cl« 
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fan^ii «iTf^i 

'5rn>iT?i«i «iTc^, cn*fic^ 5iTsi?i m^^Tc^sT yrf'H'ay 

«fTf^C5f gfr^q^TC^sr f3^(:<fc^af<i "mm 3itsi??[45^ti;^ ^fsiiiT f5i?ii cnWt 

^ aT^C^TC^C=Tf>I^ «IIC^ I 

>i<i35iL^s f^>iTc^ cn% %m ■r’s^i 0.5- 1.8 

5ii^c^r:^ 5^ I C'5i«fi?i ^snu 

C^f«T ii'Q?!!?} C’l»flC'0 csil^ 31^ 250-260 QT^I 
yrf'B^ «ITC^ 1 

2. sn^TfeTf^Pr : IIT|c^f»l?>l>l-f5T^ 

(giycoiyjic) ^«TT^f5i<i I cn*ite a*iT5i^2 grr^c^ifsif^icyia 

siTtjn:^ 5rT^^a?5TC^ ©iiTff&s? «rfs 



I cy\t STiTfCl^l^ 41 

3?TII^ (aerobic) ^sicsRi^ ^ i c^«ftc^ sriTff^^ 

5:^1 ^if>i?n aw?i ?rc® 
'sm cwn ; ^n>iT?iei ^f?i?n 

^151 5i;c^ik<3C^5Tf3TCT?r wri <3p%?i 5 i;;c^t^ 
^1ii?ii <icf c*f?i >£ 1 ^? v^ «f#?n cnWkvo >i34?rf^ ^; 

RF (Cori cycle) ^Coi 

( fsff 17.30 ) I wm C^'bs SIT^C^Tffflfjlcyf^ ^PC^r 

'5nTf>ff35^ tr^«mf5ic:T«rCTf fT?n 'siiTcnfsH snsi^ 'srimTtcsn 

?icf 5l?ii 
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(fw 17.31 ) I 

3. ?r^c3pi5an:5nirr^f^ : c'^«ftc«$ 5j;c^^ 6 -^>wtci^ ijsiwT^irfd 

sn «im?i c^»ft 5fi^c^rc3?C5?T5rT^yRi ^rfsp^i 

^T?iw ^ ?ici a;c^ *fH =n i 

4. a^wqf^r'QCTOf’R: cn»fl 5i;?:?isTf5?oc^RfyR7ra 5iT*na'0 

a;;c^ m.^ =n, ^?i«i 


j- 

gSTOf-►fllfeE^RCKa-►<Tlt?R5Bi»-►vSiBRUiacT I 

j—-!__., 

535-1 assna obi^i&jt i 

‘:4-v.::::-,:::;:::-v_^;::;::::::|-:r.^ 

^F||?5-; ^s==^ ?«l|^lC5f«-»-«1%R51&‘-*- OTI?W^ ! 

I_ j 


f^ 17.31. i!r^c5l^-«rTt5rft^ 63r I 

S5;;fC^3f ^5j53WTC^i^ a^C^lfsiO- 

«iJST^T^5I^fsr^ ^I?:5 I ai^c^- 

f5rf>ic>f?i c^->i^ i)=i3FTta yiR:pn 

^?ii 5[;;c^f5r'8C3rRf5T>r 

aT^C55Tf5if>ic>iii >T^?i55 ^isf ^c?i, a;?:55if5^^C'^=s[f>TCT ^?»ra?:«i 
^ I 

17.21 \s f^iK«i 

c^sRo c^R-Q f*f5!P f*f?n 

>Ilf *H I 

1. ar^^rc^wf’pr: ?n C'^»fl5 ^9i^T?i ^fiarsn^ 

^1 «![TC^, 5FC5I 5IT^C?Pn:W=l >!f^^ 

m I 

2. af^rc^[5nlf^«r: aT^OT5?C!?T5n^f>ryi 

ar^c^Jica^sT ^ffspni a;;c^cw?i «ic$ 1 
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a;;^?PTf=T<?C5fCS|f5=lt>T? ^1 »fl5?WT^5I- 

sfT^T?! »1^5ia*f (glycogenic) 5ITT^§ 

5i;?:^fsi<2?:3rc=if^OT^ mii'n ^c«(^ 5i;;c^ 

4 snI^^pTfsrf^ : mJi «rppi?i 

>i?iT>i??i a^c^TCi^'g aT^^^T??rfyiyr *rh' i 

5. sj^tg "Rs'gig ^gsrin f^5*5«f: 

(glomerulus) 5S?lC>i5 (plasma) 5i;;c^Ti^ 

(filtered) 5^?I1 msi 

5j;i;^T^C^T^«l>fi5}l^ (renal threshold for glucose) «ITC^, 

^W®1 ?i;CW,® 7 ^ ^ aksiiTSl (proximal) f^f^^Ccig 

WT^l (actively) C*lTf^^ ^lui '5iT?IT^ 

?fm (17.1 n]T<ii 5^?ii) i s^cs 

C^]^^ «j^gi «IT?:^ ^] I (diabetes mellitus) C^lC^f 

§};c^K®t?i <ii^ af'® lOO 

170 fsffcfaTH fTWllai ^T?l ; 

si^c^PTc^^i ^fi3?fi ^a 5i;c^Tw sirf^g i ^siT^?r 

ci^T?f5:T^fi^=T ac?iTC9T c»n^?:«tg ^^I®1 

^iT5® ^f^cci si^c^Tcs?^ af5?ii«t 170 f5if5!aK5i^ fsT^g ^iif^csi^ 
:^ca a:;c^Ti:wg «IC^ (^#ll SI^SI^, renal glucosuria) i 

17.22 '« ftm«i 

c*fC5 5c4ic5ig tag 3jy}3ig?yi JisTjc?!^ g^^tag ^i^ifggf 

'SIISI SITC^ I 

1. |iT5fi;ta; ^Tcg^Ttcg^g a g^«g^gTg U^w.^ 

«i?fii*ic?ig fg^-C5?Tg ^^c® “^fg® l^i^feiwg >igTfggs i 
2^^ <5i?nT«fii gsrf^i gT*f f^rcsi, ^<2igi ^hsimsi, ta>i 

(pituitary extract) a'ff® acgK^T fg^-C^R^eiCgs '*pf®ag gsta, 
f?p?gi g?»i5i® (genetic) gi ^ cgsM'Q gsrgtei 

•vg*! gsta C^ef C*l^? ^sr^fsiwg "Sl^Tg (diabetes 
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mellitus) C?rm C’T'^O (THB l <S(TC^! C»fC? 

^5Ta fjjhr^ 5«?ira ?ici %p^]w ®f5i?ii snsi 

( lf’«t^5TftI^I. hyperglycemia ), (glucose 

tolerance) nr?I sj,® *1^51^ (glucosuria) i 

5'Q?iT?f wf^ 'siiifyic®^ wi5«i ^n5T^?ii «ff® 2UjT>r 

BZM ; 5?C5! ?FITT^ iST<I«f?15TC5I 

(ketone bodies) C^l^ ^ITW (ketosis), ^T5riC*f^ 

«rci^ (ketonemia),^C5^ ^T5T?ll (ketonuria) vflJii? 

CTK (acidosis) (coma) 

-^ic^; cBfTC^ 5Tf=? -^rc? I ??nt^ 'sriTf^ii:®^ 

<3 c?pn:eic’^gcc7<i 9C® 

C^TC51C5=^^«! -^T?! vi3^^ <3 3^®!'$! CW’^1 

■:*f?f I 5i;c^T?iT<3(:^(;iiiyry| •^fi -^t?! ; «j?»f^s 

^;SRI vi}^? ^s’»f^5S SfSJI f=l?IT5]CW 

“^SSf (gangrene) c^f’^1 ffrC^ I OTIC^T 

5I^rsiC5!I 5!^«f^f^ f=T^Tf^ 5?J, ?J?:® *f^^l ^fsi5Il ?IT?I ^IC^^T^- 

OTm ^kC5l 'Srsjfs?! fs?ij|- 

(hyperinsulinism) »IW?r ‘^if^lSfT®) *^(5 ^f51?ll ^T«?IT1I 

^?I I 5PC5f C^fHciJl, ^ tf\§5F^ 

fs^l <3 'BlSFa^K^?! ?|5*n5j (tremor) « 
(convulsion), JT^SaTC^fT'^ (insulin-shock) ‘g7>f- 

?5Tfap?I^1 I 

?If»I^?n yiCSf ^=T^f5f=T-»I^ f^?Il C5^sh C¥C5 I 

C^si<3 5Pl^ei ?JC® -^fasiiei ■^^ci I 

f=T5ffflf^ fsP?IT^fef3 5ITSICT ^^:F[f§}^ g®*1^5T<l >Q a^C^lf^'Q- 

cis?wf>i>i « 'SliiiTsii !555n?i ^T^^csd<j <8 

^m, 5i;;c^T®->i^ii»fl5r^i 
\ 
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(a) (striated) c^«ft, (cardiac muscle), 

CTif^i (adipose tissue), a;;;t?PTa?- 

ac^»f -, 

lECiC^Tcw?! fRii 

^ 5il I 

ib) t=r3|f5r!T <3 ^emr cw^ ^nrsp^csn «nTf>icM 

OT«I 'Q carfksi^ JltCSf^'l <il^? 'SHRI^CTl «ITMTR 

<3 ®T5?5T m : ^T^l w ?PT^f^5l^, ip,f(.l3r«r 

5j;c^T?5i'Gcwwf5iCT?i >i?t?i^ 5511 *fls{a?i|?igf5nr 
3^?ca^«f'Q I ^nrcei 

C*fil I 

1^*11 ^5rT^?n ta jpt ?r:^ i 

{d) 5i;c?i5T?:iSf5 ac^»f <3 f^rai^ ^T^T^?n 

^f?i?n >ii^c^ af^^ucci ^iTCT^i|e?-c^-i) 

>i?«R«i ^kwi ^ ^irc>ii;[^of-c^-ii wkceri^c^ >ifsp?r ^9?fi 

^fcmi >J?C?Rei 

^f*r5 I 5T^1 SlITfoi^ CaC‘§ra? 

^y^ ?qC^TW-6-5p5K5p^ >|!;c«l^«l 'Q flRII 

il5[-^-fe-fa-il^5 (NADPH) C«^CW 

¥iT?^ a^i'sp^w yiT^mi ?pc?r 1 <51 y^^ 

fSPHTil ?pC 5I C5Pf^g|Tfl Sl^C^Pm ?PiTC^ >T<C«R«1 =^T^T?I I 

(c) CaWt, C5IW«fl 'S 

^PPTIF^^ljT^I^C=iW <i ^WCW^I >I^?;a^ei ^sfiRn 

5{T^c=?if5if>r>f ^i?i, ^15 f?rai 

(aerobic) WT?I«f<3 ^ I wm 

*ff^9 ^^artfST ais I 

(/) c’wt >3 ^fus <3 

f>i^c«ic$cw?i y{Kiv^^\ <5^’ »T^c^TC5?si f>i^<R:$arc^ 

?Ff?mi ^yfoH 5i?:w c*ra 1 
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2. sTv^'r’TJT: «nT5r5Fi-c?FT^ 

"im i 

(a) a;?PTasr fsrf^n 

■C5T^ ^^??FT¥3=IC?FTf<JC^CiSf ai^C=^TCWCTI5TTt- 

f>i>? a;c^m-6-5p3^TCto?i 

'^♦f'5 ^t?l?IT'Q 5IT^C^TC®?WT5rTt?51OT I 

'll?!? ai^^K^yc:??! ’ff?iaT«l ^1^1 “^T?! I f?P^ C’Wt?! 

vpJTr^ffesrc'^ =n <?[i^i?r a:;<PTa5! ?fc^ ern^d^ 

^TOT?I =11 1 

(b) <3 ®T^?FJi?pTd^, a;c^Ti^-6-?Pf?FTdiy o 

?!5f^?ii 'fl^? >Ts?i'$§ ^ymh 
^nk^5%5Twi:^ ^f^?!i a;^ia=i a;c^Tf=T<3- 

’tJ^T?! I t!!T^ ?PC5i'Q ?i^^in nru i 

(c) a;^Ta=1 aTtc^R:iy=T (inhibited) 

^^?ii aTtc^n:wi:=T?>i>i ^5 it?i, ?pcei w 5^c'® f^isii 

^d I 

(d) a;^Tas! ^t^c=!w <i nr^c^s^ f®^T^csrcwc=rcw?i 

^^*ra=T ^r^?n ?!«rra'ca (anaerobic) 'Q ^?i (aerobic) 

ET>1 ?PC?I I 

vfl>RSffi ^r^ccj^ 5i;^ia=r f'rcef ?if«i^i!i 

^T?«r^{ (hyperglycemia) ifi^? ^Ca (glucosuria) 

«m:^ I 

3. ^ircg^irfsiiT: (a) 'silTCgJIiTi:®!^ asm?*! (medulla) 

^TC§=mf5i=! acf 'Q 'snita!:'®?! nf^ais i 

?il^s '8TO^iT?5i=! 'Q ¥>n:a^ff- 

CSf^C^ yi?^5 C^TCS! ; ^CSf aTtC^KSR?^reliefaa ^Tfv??ll 

>rf*8^ ar^^ic^si a;;c^T^ wm ac^*f ?p?:^ 

'D^? 5!!Tf 

^ica I (b) ^TCsaiTf5i=i s^f^csr^, 5i;;c^^-6-^aa»Td!Sf o 

y5T^>mdc®fa a?caa«i ^T^ai eiiT^^, ^nrar^pn «inte 
^us a7?PTfa'Q!:8fc=!?>TWi! ai^^PTcsR >T?csfa®i to t 
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(c) (adipose tissue) (iipolysis) 

?fT^T?r ?pnf^ 'ssriite 

'S 'SRiTsil «rff ^^W=T 5?!^ 

5?]ii m I 5^ ^rac«r<3 'sniiigqtTfsisi 

sfT^c^icsRc^ I 9c^ a;c^TC^?i ^iiai*^! 

^f^Ce! «lITrS5flTfffJiT "SSsf?!^ ^T5T?l 2!^K^ snUT?! 

^J#5 5ir^C^ -»fTC<l I 

4. 5riC?PT3^?l^^® : ^iIC®sinCcT3^T5n?«I (cortex) 

f^Ul CSIT^I# ^=r5fcrc=f?I 5f»T^?Il ^K5T?r. 

(carbohydrate tolerance) ^?fT?f, 

^n^i^?ii ^C5i I 'STiTcg^nc^^ ^i?n?c:»i^ 'sif^- 

(hypersecretion) ^js^sr (Cushing’s 

syndrome) ^^Cef :^?:5 ^ ; 

'BIRR ^iT(:§i^lTCef^ ^lfl??II ^irf<5>rsTRf*f% CfN 

(Addison’s disease) i^*JlT^i:eI S);;c^I^f^<P(:?IC^^ ^fsiSI tal 

5IRT'^;^] <1 5ic^ I Cain'S 

'Binc^n^ '5i’i>(T«c®T^ 

ar®fk 'Q srr^c^TCi^^ 

57>T ^T?I I 2fT?«rCW^ '5i-jnT»»fC?I^ 'BI^JIRW?! 

*f}^T5i gi;;i:?Pi^fi;5j5C?i^ f^fcsi 51 ^ 5 ^ ^?i 1 

(a) 5i;;c^T?pf5"^c?i®^f«i f§^;i$i?pii5T 

caif^-kaiRR 4j=i®i^?i^f«i?i >i^cfRs 
carf^si?! (catabolism) 5pc«f 'sni^rr^iRi 'Burk® 

^US »f^?ITaw (glucogenic) ^ ^ I 

sqc^fd^ca^^fsi C5m?P5IT?l (adipose tissue) skkca^ (Iipolysis) 
^k?n «i#9Ta*f faw^icrc^ «?kin c??i ^c^'G 

I 5^-(?prr 

jEijRyiw-6-J5p>isFTC^, 5F^Tijc5nsiaT^^c^ arlfc^ 

G >i?csi^«i «nsTra«PR 

»i^a*r ^ 5[^'s 5j;??»TkGi:^Pif>Pi to i ?fc 51 ^i®»pjNn: 

G ^ ant I 
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{b) 5i;;cww-6-5p5PfTc^?:w5 

?pf?i?ii aT|c^ros?csii5ntf^>T ^f*^^ ^?i, ^csf ai^c^i- 

CBR ?Ef;;c^TS5 iici «nf>ifli i 

(c) 5f;;c^?T^5f^c?f®^k a%?Fr?5!fyic>^?i. .fl=fwi^csf?r 

fg5?nC^ = 11 , f?F^ <iJ^ t5(:5[feIST- 

(anti-insulin) ^T?l ?pC5r ca^lt. C3I«?^511, 

c^^ictn ?f;;c«iyn:w?i ac^-r jt>i ar^; 

a^Tc^ OR^ffiT?f aT?i 

^T5i *f^i<f a??i=^c^ a^^ ^'Q?it?i 5i;;?:^t?:w^ f^ai^ 

^fsmi m I <i3^ ^<n:cf^ <3 

<8?^?^ srf^c^ I 

5 . arr^^f^rsT: arT^^i;?fc®3 «^T^?[f^!:5i<i fa'ni'Q 

1 ¥C5i 

C^ra (Grave's disease) ^^f^iicsr ^ft®?Il ><3 

^f3i?ij ^ca c'f'3ii m sjrlc^TCi^si 2 :pt aT5f i 

^rf^i ftf?ii 5iRc^^?i 51^51? c?iTi:9(^ ^Id^i aT?n 

^iT?i I ^^!5=iT?ic«r5 ac^ c>i^=i 

1 fsrhrf^srr 

(myxoedema) c^fi ^3 ^ JT>T am 

(a) f5I3 a;<;??TC^ cam«l (active 

absorptioo) 5}Cai^ m f?IC-*|5J^S aW 5f- 

51131^?'^ ^^T?i '5131 a^Tf^'s ^?r i 

(b) aiT^^si w?5f^ (DWT^Sf 'fl^N CaC*&TW 

ac«ra 5i;;c^-6-?F>n?F§ f^r^csRiSFC^caR fiF?ii <«!i-ii-f®-fa- 

(NADPH) ^^arjfsr ^isnfjfc^ f^m 

viisTsfT^sra fgRn «riTf>!^ «nT?:>i$i^-c?Fi-4i 

^^aT«fCT3 m I ‘fit f^iim fQo^m 

5pTTf^ 'snrfyfc^ >f?cw^«i i 

(c) c^^?i 5iT^dT^^S8m >ntaT«rfic^®r ^ihj ^m*i- 

^T?RS (oxidizing) vfl»l^I^3R[ fiF?l ^TtpT^Hl ^5im 

CSC^ 3?R«J W^??9 • 
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(d) flRIl aT|C^TClR?n- 

37f*f^ I 

(e) «rT^^f5[5i caTf^C=T5 ^ 5i;?3PTf=I<3?:5fCTf>TC>l?r 

^T9i s^^car^ sirerif i 

(/) <i(T^3ffR (catabolism) ^WT^O?! 

6. rai«i[ to'r ; (Houssay) « >15^3^51 

^urwg « ^'SK siht ^^t?i«i ^ptafesisi; 

STcftc^ 2rr*f^ (Houssay animal) ^Ce} i 

»i^?n OT «iT?:^, sjcs >iTsnsnl “!^i ‘^To?n m, 

f?P| C^f»f «ITC^ ^ fsT^'® 

^=r^ffff=T acuT^si 5?f i aT«te 5}:;c^ar 

«f«I^ Mm (anterior lobe extract) 

35?^ 5?i, 'sfi^Tii ^^5lfoR s?:?ii?:5Tt ^ 

^ 5?I I C^ ^ f-j^- 

^T??ra Mi?i i 

>r^W'Q?j cam ?c^icst5 ^ i 

yr^W'Q^ (extract) ^si^l cam ?cS5tst ^5JC^f»R 

f*fC5i ^aimc^ 'Q ^=i^«ic=q?i ‘^f^isrTci ^ 

(diabetes raellitus) C5T«f C'f'^l C^f?! ; f‘^^M?l?l 

si*r?sr?-^^’rr*f=^' Mr (diabetogenic action) ^Cef i ^«f! 

<3 3I5C5I5 ^'Qm ^ ^ ?5i^ ^ a^c^ ?^I^C5 i?t 

aRT ^5i^w3r ^ 5i'^«fi?i®Tc^ gm am; 

^inT-IWT»^a^ Mr (pancreotropic action) 
5^ I ^WT»fc?i?i '5ia>n^«Rr am >nga- 

acs^r ?5r<[T5i t=TCW^«R t^fc^r >sri?fl csm ^^t?i i a'spT^ 

^afTa« ^a>fi?i«i ^f^ccr c? csm cwai m, ^mnr ^"la^i 
^a^TO aaM i 

fa^^rM yi^aac's?r Mm cara 5 c^i=r am^a am'k 
(insulin sensitivity) ^fs|^ ?IT?I ^efr^ ^«R- 

a^sTc^ ^icawf's «r*a gm am i faj^- 
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^:5[f9R-3^^?r5i ^f5R-»rc^? m^i 

^[Tf^i ^ I fsi%?ra t^i^fsjcsTii af^^8?i 

^=PIif»R-f^niT*r^ fffH (anti-insulin action) ^5f i 

^a>fT?R:«ni aw arto ^9 [tw infarsi caak^ art- 
c^CBfw^ af^mjei ^aar^t aiak ^sw?! o 

am ; Ji^aac's?! csrrei ?rcfe?r arnica 

5TC>Ri 5 T?i ?pf 5 i?ii ?[m caat, ^^caa^ a^f^ ^ 5 im ar^- 

?P?ii ai5w>iwi 5?f; ^i^aac's?! 'Q caia 

ar^^rcSR-?^!! famr (glycostatic action) I 
caia ^l|aJTST:?#5f;;5r: (gigantism) <3 

^raFrwarfa (acromegaly) cgrca ^iw a^] am, ^ a^i 
c^rai (3f?i a^-a^atsr^si ^fam i :^*5[a«R:'8^ 

^?I1 fa5l*’¥-2lf«l% C?tTa (Simmond’s disease) i^?^Ce! ?ic^ 
'JlTQT'a^ «ICl5 I 

caT«r 5?;^ (a) ca»fi?i c^mim a;wTC^?( awa ^aT^?n c»rfi, 
(b) 5Fac^T5p:;fc^]^i^C!T*^ a^f^ ar^itsifjTCym 

fgmi ^t^?ii c^pmsic^fi a^^ic^g f^ai^ ST>i 
^W, (c) ca^f^sim (adipose tissue) 5fl^cac^?l fsmi ^*1'® 

?piTck 5f5if^C5rw?i fmi ?rc^ s^ wf^ ^irf^ic^g awa 
af® ^^aT*?ca ^'ewm a^gr?! hams ^Um m, 

(d) cm^m] a?^5f?i awa 'Q 5p]Tf6 

5i?c?ma (?m. (e) «maT^i?n ^i?>i^ a;?:^fa'Q- 

c3fCTf3TC>i<i %m a;?:^T^ '8 ar^^Ri^c^m >f<wma 
if) a:;c^5?-6-5pa?pTc^^?i fami ^T^?fi aTlt^Tcerwmii^hiJj 
arc?! i 

• 

7. jaraiT5|s:f$5T: faJli^Th^f a^aai:'S<i cam 

huT^ 5®a^ af^fsr^i 

■^phc^ ^^arsR arc^ i 

8. ^^wsicirfasr: fai|^Tf5?r ^ri^aosa witc®- 

ancsi?! ^rmiT\a (cortex) '^?i®i ^^a® 

^hui ^mrcsfg amicsr^ ay^a^cwcahm <3 ar^c^carcarsiT^fym 
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t?f9n3is e 

'3 5Er^C^5 5fT^C®?si -^Tca I ^^s- 

(hypersecretion) tpcsr 

:?fr9r (Cushing’s syndrome) i^hr?!] *T^'>r55n*fl5i^I? 

9- c^srjT5tr«Tl{rf^st: ^rfsc«?i 5T^m«riT5fT5ii^ 

?r^c^ caT5i 5 c^tw 5 ^5iTt?n ^(c?iot ^prdi- 
=?C?I 1 (islets) 

f^l 'Q 

^fii?ii ^«iT^5r ^=1^5151 “Q 5i;;^NCT?j ^3 IT^?ii cww i 
?f^^S C>TI5liTC^T^ITfl^ C«fC? 5i;^T9T=r-^k^ ^f«l#<IT?l a«lf3I^ 

<3 5};^PNi??<i ff?n^ ^^13181^ '5 [ic;^-§};;^I9[W?i 

•^^ei gm c3TT5i]K;^p5uf^si ^ gfi^^Pi- 

C®7WTeT]^f3^^^ WU. a^«f^l C5f?I 

^sT^fpiiT ac?rT®=il?i^i'Q i 3j^c5i^ 

a*r5iCT c3iTsnidp5UT^5i ac?iTC9f ai'esi i 



(Lipid metabolism) 


'^n^i C»nf^ a^T9 fsif*^ (lymph) 'Q 

C5I?^l (adipose tissue) ^ <3 ^S|l?r 

c^T?f I 5F>i?:^FTMa®. ?tiT?fa<3>TT^® <3 a«iR^s 

'Q ^5fi3 ^aT*rT=i^ca i tT^f5(?:>i?iT^® 

«ffe c?i^siT?r 

2R:?iTi^^ ^]m “if^ ??i i 

18.1 firf^'S ns 

(plasma^ tl^f5IOT?IT^®. ^yi?:??Tf5ffa^. C^C^fr^^Sl, 
c?FR:5i?:*5^5f vflscT^. p mi’im 

18.1 ) I Cffiif^^ <i^^fw?i 

'Q n?i!5fi«i c^h, 

18.1. at^ (Mcfsnc?!) i 


ferfa® 

*5rr®rf^^ aar? 

^ af?5(r*f 

c>rr5 t%fn® 

300-680 

490 

Sftfkjratt® 

100-220 

160 

CJ[f5 

130-250 

190 

C?lf^f«R 

85-180 

125 


55-100 

87 

fspu^rwutf^^T 

15-30 

20 


5-10 , 

8 

nfS C^«^C^<|el 

120-260 

165 

■^‘ C^ftCSTC^?5i 

30-80 

55 

c^ic«ic5?5®l 

80-200 

no 

C^fS <l‘llIlJ ^ftf^ 

170-500 

240 


8-25 

12 


75-225 

105 


60-150 

84 


25-100 

36 
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<3 ^ 


^fl^TCfir »ff?niTei «r??^ ^ i sn^csjnfeif^c^^ 
'^f?^T«1 ^^>TniTsiI I Wil?>IC^ TITg 5-1% ^ 

vfl^? '5i?if»i^ ar^ 95% ^J^] ^sih i ^ 

(long-chain) <onTf>!®^fsf, 

vQ 151^1^ ^<13:^15^ ®f5IgNT 5!?I I ^T^rai 

^gr^i 5Pic?pif5Tf'^M 

CaTf^si-^feic^ ^?I ; 

(electrical field) Ut^ 

crT^nTCaif^^ffffC^ ^C<51^^TW1C^?>1^ ^lISl^Fl- 'Q W- 

©TT^^TC’ITf^CST ^ I ^573 

a«iT5i^s ?FT^5ri3n^5i srm’? sri^c-JiTcaTf^^ '5 |t^?i eifyi^i f*f?fi 

^ ( 18.2 aJiST 5^^] ) I gs ^1T5J- 

gta carf^si 5^iii wsisi^i i 

Ctnf^W Ctllfk:?? ^fffSTT?! STT^C*^!- 

c2fTfk=r?i (density) m j[m (JiHef! I8.2 

) I ^ITc5?Fl-5fltC‘^TC3Tf^^5 C3n^ 3lwc«f?l am |--^¥ 

^=TC1?l eTT^caKar?^ (VHDL or very high density lipo¬ 
proteins) »f%aTcaTT^ (HDL 

or high density lipoproteins) I f^^l-enlcaKaif^sm GRT^ af^I^fTC®!?! 
am J-| fsTH plT^^Karf^ (LDL or low density 

lipoproteins) 5[T^CaTCaTf6=l 

(VLDL or very low density lipoproteins) l c!T^CaTCaTf^5T<I 
caT^^si Ai, All, B, Cl, Cl I, cm, E =Ti5TTa^m 
■’SHTcaiffiT^caTCaT?^ 1 * 

«j=in<i sn^c-siTcaTt^CVLDL) ^mvsiT^^ 

^eici^ c?PTw >f<csif5g^ i ^ 2^ a^^Pi^ 

«i7^aicaTf^^i ^Kf«i^ w5if^c?jCT?r ^fc^i f^ia ^=igs?i siT^cai- 

carf^GR?! (LDL) 1 sfT^carcarfi^^fsni'S 

a*iR ; ^151 w ^^31 ^a?i 

5^51 'sirfain 3jaf^i«i^ 1 

g® 5pii?i& ’onifa® C5i*f?p5jm (adipose tissue 

lipolysis) ?PC5I ^^a!5 ?ic® WT ( 18.2 aa^ ) 1 
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18.2 ^ (storage and lipolysis of fat) 

mm Wa® fsisn^ ctt^ fsifaus? af?i^n«i 5% 

SITS I (subcutaneous tissue), cafsc^«l?rTsi e SR?T 

21^ Errfsarw^ c^t^woihi csuf^erni (adipose 
tissue) ; CSlJf^^I^ 5l% (fat depot) 

(fat cells) sic«fi sn:«|^ tT^5n;>rST|^ 

1 ^BT3 ?^C'o ^f^C5lT5Il^a**l ^«lT^f5f vfl^s 

5i5iC'5?T sri^aTcarfcsi (VLDL) cst«t^], 

si*T15fJfi, snnr;»l (renal medulla), si^msfl a^f® 

(extrahepatic) ^i?r 
^5TC*TS 'mm ^«Pf»I^^Ti:5 

(capillary wall) 5rr^caTCaT?#5T 

srr^asf ^isj^ »fl=T^T^?:sis fa^m ^si- 
faf?}^ (hydrolysed) <jrTC^ ; ?pcgl 
^T^ceiisrr^a'!! o ^caTcaif^^r ^fcn^fgRi 
^T^fac^RTT^^ «iep 

«rf^] mim v5TtfaT:5!ST^® <3 <51^ 

5p 5pTif^ ai:a csTTcsn- 

<3 ^S'Q m ^<3[ 5f}Tf^ 

5?i (f5s 18.1) 1 


?n^^wifw.cisi 

^gnlfiiw^jrj^vs 


v3Blf^ 



ii^'^iKSllI^ 


csncciifiKsra^ 
^P5lf^0Blf^ ^f^TC5I?roT 


^ OTRifsOTi^® 5nfe»iw? 

fsRiT?r csTTcsiifsiCTST^® srsrMsf^ 

'Q f5jc>Ta?;ci afs«[^ ^ 1 vs^rca 
«f<2[^f5I CSIWSII, 3=1, ?5^fa'S, a^f^ ssifC^^S assfis c^- 
m] ac^ia ^ I ^^fa'Q. a^f^s c^tc^ v§5tsi a5ii=i^s 

(oxidized) ?%I1 aff ^CS l C5T*f^l <3 SC=I S[f tpirf^ 

ait^iTasT^w, »flf^a 'Q c^fT^asii^i^si * 5-11 
'BijTJn^ffr-cj^-ii (acyi-CoA) '5i<3^ afs^^ 5^?n ^t?i ; cac?!® 
«nT>n^-c^M ’ar^'^fsr «i?a'3s f'^-'SfTsws 

(beta oxidation) siT*ncsi af® ^^ar^ca a^f ??I »aa“ 'SIW^S 

«nT^iT^ ^awwc«p's artOT ^UTo^^Fi-fawciiivwi; faw 
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^ ^ <mK 

>ff*S^ (f5a 18.2) I 

^T^C5|T5Iltg5=J <il^s ^^5*^ eiT^C'^]- 

carf^s? (VLDL) ^cn 'Q =5ia^Tgcef?i 

?FC5I ^ ^l^f5R:>!5T^U5?I af35n«1 

^?5i?ii ?iT?i, f?F^ C5pn:5i??^5f '« ^15 aT?r 

«fTC^ I <£1®TC^ ^T^C»n3IT^g5=T ^T^C5TmT^g!iq-«[^C»l^ 

(chylomicron remnant) 

^rlcaTcarf^it (LDL) 5?} (f^s 18.3 ) i 

^s eji^caTcaT^^R 
W^fS! <lCf 5l?Il 
catf^w C^TCfflC*G^5l 

fa5?rw 

<3 ?p]Tf^ 

5?i 

'5!«J[^cT 5?l 

5IT*1K5I 'SnT?^ ifH 

S(i 5?j 'Sl^TJil^ffl tl^- 
>IT^TC *11 ^T 5 TC»f^l 
5plT?^ ^lT?53^^f51 W^prffflfa® T^KVSm^ 5?f I 

i^yi<p5! eri^caraaTf^sic^ ^5>i «ia>ira«i \ 

vf)^TC^ >ls^^'® ^3lf>n5 tl^f?l?:>l?[T^® <3 

‘fl^v 5iT^Ta^i5* 'si^TcaisiTtcaTcaTf^ 
^?g?ii a«iTsi®s pnt?:maTf^=i 

(VLDL) ii^? f^l a?f3iTC«^ ^E5 sf^arcaif^JT (HDD 

^ 55f i3^^ 5iT^cmaT?^sii:^ 57 !^?]] ctr<3?ii 

^ I iisHi^ ^c® a?55iTcei ii^fg«:>niT^ ^f‘ 0 ® ^\ 1 

wi^ c’^'Q ^?n:«i ^fc® ?F3TOf5ifa® <3 sritcaTccarfi^csi^ 
aCflTWWa ^51SIT?1 'Sia^rg (insufiBcient) J[^C5f 5[?sc^ 


v3-i35I-f5l 


^3RM$S!-C5Pl-i3 




'=7^3151550% 





\ 


ffeg J8.2. ’Pitts I 
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5f4^FT?iaFT»^ (fatty) 5^1 ^ 'Q ^T?l?t 
fiRiTfi 55rd (18.3 a>r^ ep$^ ) i 

iflSTWT^OTr fgTiTii 55 'Q 

^ ; C«fC^ v5T^5fC>!?lT^ STf^^fCSff ^RR WStMsJ^ 

^?n ^ 53nTf§ 'Q c?iipnf5i^>raTt^ *fH *pc3 -. 


^R^CfTPlfepcT 


oIo5?f cHI^C^TCSnf^ 



•^I^Cdl>JI^«y>d 

cram 


'jiyfMvS* 




Gs tjci6asi 
dl^C^ltijlllufl 



c^l WWsld 


^F5C5PncTW5 


^SpJlfB vSBiSrS 


*5I5Tf^ 




18.3. 5Ftfc?lt5ttt!F=( '9 'STSlf ^RCTfif 


C511W]f?R:>I51^^ fifJIl?! C5ITC=»T??}Cyi^T^^?l 

fsCT^Ifff 'Q «PITflj ^ I C5I?^fffT?l ^f5R?T5T^C®9 

(lipoiysis) 1 5K«j ^iifij 
CSftf^a^TU fs^^l-i^Riei (beta oxidation) 

'BnTf>f^ c?rk^ «[tc^ i 

’sra^RiH 

h^T-Wra®! aTC?l I C^IW^SITfl f5fC>r(RIT«PTtC51CW5l 

^®T4 <*rT^ tPCffJ ^ f5IC>i35f ^STI?! iS?Tf?r® 

-^TW s?l ^?n?i ^Tfel ^1 «fTf>Rn ?IfC^ f^fwi Wlh® ^ I 
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^tIc^c<s?i fg^i 5?:^TC=?«i a^Ni*ft5?; 
«fl^ ^flsrafTt^fo^ CSItf^T?! 5f^f4C«fC^ lilSTSfl^sr (rate- 

limiting enzyme) \ ^inc^snifsisi, st^-^TC^sinf«^, 

caw 5C^R 

f=ifs5?i ^c’^r^-cJisjfyiB^ ^T^cn^c^ yffa'?! ^?ii 

?1C^ 5^ ?PITf^ ^JTf>lC®<r arsi (blood FFA level) ^C?[ I 

SP^Tauf'QST 

<3^T?1 5|W1 C*f?I, 5FC^ ^5TC*f<I ?IC^ 5,® 5p3T?^ 

^5Tf>TC^ arai 5T31 '^TH I » 

18.3 

1. sFtif^ ^fif^r^ <3 ir^fac»r?iT^® ; ?ptc%5T^csc!^ 

^lTC>!l^^e?-C^|-il 5I^^-C^TfR?l wfl^ 

«RI?>i^ f^sjc«fc6c5^^ faRT?I vfbJii<5[ (long-chain) ^irfjfS^fsrf 

>i^fa (de novo) >T?cw^ei tjo? i 'sit^r ai^caac'^Tca 

aiTC^rf5^ffr-(Rn-'fl (malonyl-CoA), ^TRl 

JfT^Ctn ?PlTf$ ‘^C*T 

vs)^f^ c^a ^??i?ii sfiT^^5 w?i^ «iiTf>i® 5?i I 

'®lJlC^^T^®!-C^l-kfl. iJ^-vS-f^-iil^S, cfl^-^fl-f^-f^-«il^5 

5rT=?] v£J5T>^I^Ca?t WC?n c^-^9f (RT9f ^f55|j ?FlTf$ 

'Sinful® ^T?f I siT^csPTca?Tca 

(desaturase) (saturated) 

5FITf^ ^{Tf>l^^ ^?1 ^ C^ 

>RSe^ (polyunsaturated) SFHf^ ^!Tf>lC^?J >l?ca^ei 

SR, vflWT'®k tuTcsfi 

(essential polyunsaturated fatty acids) i 

^^-(Rsw^fsi 31 fac>i35r 'Q 515pirf^ >j<a5 

3sf3?ll fflU I ^T51 ^Tv^ 313C>13 5?T^C5|RT|gf=l <3 ^SIT^n cTTlC'^TCarf^ 
'SRC*!^ ^C^<3 ^-C^^fsi ^!Tt^ ?R3 I >T?^3?fh5 

5Fn^ «0Tf>l^ <3 f5R;>13C«R >1T^TC^ 5f^-(?llC5 a^TS^SS ai^3fTCarTC513 
disrafT^a^fsT^ fsFsm ?FiT^ >KC?ff^ ^ i 
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2. '0 5ir^«rrc2nftsT ’r<c«w«f : 

SIllcafTCafTCSig ’SllTf^l®, C^PT^sT, ^ITSI^Pl- 

fsiWC^IT^PTC^ fsifffCT 5?l ; C^lfsi^T 

(essential polyunsaturated) 

JFCcl ^OT?I "STST?:^ 

5FJ1C¥Tfclf^C^?l njn I 'fTsrrwrg (rough or granular) 

C^%5lTCSl f^-'SjnC'^lSfT^CnTCaite^J >ff?^ 

?p3TC?FTf5if'^. C^CSlC^Uffl v£|^? trtfgfCJTST^?:^ 

^f?I?I] (smooth or agranular) C?I?^f5ITW 

ciT^c^rcaif^ ^5 i ^rejfq ^cs? ^Ttc'^Tcar?^:??:^ ^'Q 



fsas 18.4. I 

^f?I?Il C5C^®?’5nT3IT^si C?im ^r5?I 

^'mi^ efl^^TCaif^sT (nascent VLDL) ^J\ (fss 18.4) | 

c»ii;^T^ ^-C45T^ ac^c«ni 

C^I^fcTC^ Elsie'S?! (HDL) fJT-^ncm- 

fflI^C*fTC2fTf^=I "STlfjiWl ^ ??l ; Wlfl^TTsi oTT^C^lCSfTf]^ 

(VLDL) :5^f?rer^ i c*ic^t® 

'Brf<^<»l 2^ (extra- 

hepatic) ^5lRf ^RFSf?!^ ??I ( 5f^‘-^rR5ir«r, fat mobilisation) i 

C^^'Q SU^C’ITCaito?! 

w?5i«i Bf^T?nsprs (fatty) ^^?n i 
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^-'siiTc^sn^cnTcaTf^s^^fsi?^ yfm 
tftnsf^g ?pyjC?FTf5!fn®, C«PICelC>&?l^ <3 ^Ti^Tfl ^llfSJW- 

^1^ ^ ^f?RIl ffTT^C'^TCaif^iT (HDL) >T?C?Rei ^^1 

^T^'Q V{]Uf I 

c^rsi'S ^^c«i 'sr^]”si ^i=?i:^?i prilc-JiTceiTfk^^ =^!I^ 

'5i«?r5ji '513 ^1 c^ipf^sri 'Q 5 $ spiifd 

'Sif^fg^ ^f5j5H 5?I ; 

5r^« (fatty liver) \ c^lfefsi <3 '5r^>ff5i^ 

'5l<p ^^IR*fRS ; 

<511^ C5if«(vsf5^^ siT5f^ '5in5ii|?;=?i 'snif^rc^ fsi^rr^^ c^^ifsis^ 
^?C?RCei 5?I (19.16 <3 f5S 19.23 S^31J ) I 'BHaifl^ 

C^fSfST, <0 ?Pirf^ 'SilTfyfCySa '5}'5ic^ 

'8 ffTT^c^icarfi^c^ia ^?zm^ sr^i aT?i, 5f^®TaTgfi^ 5^?n 

ac® I ^]V 5T?1 C^lfeJ=l '8 C?lf«[<3f=Ii:sia 'SI^TC^ ^f=?f^C5r<I ^^aT*R 
^f5l?ll 5FIlf^ '5mf»f®^f5I<I i^H «1 gl>i aT?I ^T?T?1I *^Tac«r^ 

^fsrc^ <jnc<p i 

CW5|t>&?r5f ^Ttcel CM^ 'Sjaf^^T^ CW5iC3d?lC5l?I 

^^?[i ’SR?!; 5pc5r ?p5Tc?FTf§ffa^ 
'5!RfyR:^ 5ifi5?ii sir^caTcaif^ 

>f?^?!^e| ^flllll m 'Q 5[1J I C^fe, 

C5if<jf8?si^, '5n7t>i\5 'sti^csr 

^pyfCJFifefass <3 sf?? 

'5!a>lTfa'S 5?l ; > 1 ^ (lipotropic 

substances) ^CSf l C^tTC^T?IT|c®^ ^pCe! ^£ 1 ^? fas&tai- 

3IT^>15( STTSl^P '5!nf«&^TC?lTf^^ ai^f. 

^T?!'! f«l-'5!iK;'’TTfffT|caTCaTfk»l?I yj<C¥RW ^H^ro 

51^1^ ^5ii:'§?i sjT^caTcaTfi^?! ^^aT*R ^^u^?!] cff?i i 
' 5 !®J?«J^ fsfC^lfljSi'snTSiT^^ C>!^S! ^aT^C®! '^515 (detoxi¬ 
cation) C5!f«I<3?s!Wir ^C<a'S!a5?l ^f^?II C^lf5!CT5 

gT^i ai^ ; ^co! sn^carcarBcsi?! ^^ai*f=! ^fsjiii uf^'^rmrs i 
^sRCffl ^Pic^Ti^T^CSC^a (diabetes mellitus) 

»iff ^^ar^fwa ^=11 csipf^i a?a^TC«i *FiTfi& ^f>i® 
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55. 55C5! §T^f5fCT5T^C®g ^Tf^51 5f^ 

aff^C^ ^O I ^sT^fsfs? 5^?:55 (3rT?ft5 sf^ ^551 5T5 I 

'Sl^f^l^ 5»fim54 ^T?l^ ^]T?>I?:^5 a?T5«l 5sf551 '$T51 
^JUS, sN^TilTa^T^ 5^?:^ I 

3. c^r:@rs*$?c5T5 ’r<i:«f5n 'Q f^’TRs^: ?jf^-c^c5 

C5Fl-v£l ^nCTC^T^IIC^Ttsr-C^I-il 5^C^ >T?C5ff5^ 55 I 

C^Tf:^>^?lCo?5 a^!T=l I 5fC^ C^sTCefC^^^eT 

Wps 5^51 C?PT?:^C7^<Ic? il>^T5 55 I ^ 'G 

va»^5 ^T5^. a^T5 C55TC5l?:5^5?:5T5 55??:^5 

G ^ 5S?C55 ©IT^^n;£fT?l;R (VLDL, HDL) ^ ^?55] ?l?:i 5Tf^51 

C*f5 I 5f^-C^I?:5 C^fCfffC^^^eT ^£15? ^T51 5lC^ 

(bile salts) y[?C»}f5^ 5^51 55 l ^T575 

5^^ CW5rC*^5i;5l5 C?IRT^ (excretory organ)-5C^5 ^I^C5|]- 
5T^5T G ^=nRl 5IT^?:'^TCaTfR C5sn:5^C*'^55I 3T?a5 ^f551 5^^ 
^T5T5 Hc^ 55C5 I 

4. lT^5rTOr^®5 afT5*t G '»nfR«r'‘? : ti^- 

fac^gsf G 5^11?^ 5fc^ wif^^ 5^?:^ 

•^fTC^ I a«IW ^5T5f5fl-f5(C^T?p31C^^ -SIW? 5T5iC5 fSJCTHiT^^- 

f^^®-3-5RC¥CIJ 55 ^T51 SrrtC^Tfsff^R G 

5WK5 SfTf^^ 5^51 5T5 I U^- 

WT5C«RI (beta oxidation) 5T51C5 ’5iiK5^T^5f-C551-i) il5? f55C^R5’?[5 
“^wm (ketone bodies) nf5«r^ 55 (18.4 ^5^ 5^51) I ^ITC^ijT^sr- 
C^l-il ^iT?5® 5C3f iSTf?!^ 55 I ?^C1^5ff5 ‘^'fN^fcT 

5fi:^ ^1 5^51 5CW ^5 I 

18.4 

C5^^5IIII 5f5f5C5Ji:55 (lipolysis) WZ^I ^l^Sfi:55T^ 5^i!:^ f5rc>i?|or 

'.G JfUf^ 55 (18.2 a>f^ 5^51) I C5'r?Is5IT5 

tai:5FPT^?;=lC^5 ^^15 «!n^r5 faca^ei C3^’afTC=r 5^c^ 511 '*1T?551 
?rai5W '5ITt>l ^5^ 5^C^ f^5l ^Tf5« 55 I 'SRlf^fC^ wfit ^Tf>f®- 
^fsf -^51^ C5>!555fT5 iJ5\ ^«1^ 5f^, ^ 

C5STC5 ^7f5'5 5^1 «fTl7P I 
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1. f5r5»r?jc5T5 wr?rn : fsRTiCiTT^itCTca?^ 

^ ^T51 v£i=I-il-f® (NAD+) 'Q ®nr5}?Pl-fg}OTC^W>}C¥^ fetol- 

?ac>i^T^f^5T^^-3-5p>iC5F0 (fss 18.5) I c»\im it 

^ aTtC^lfefyTC>1^ 'Q 'SliTfyfC^ 15 ?l I 



H^C-O-© 

0 

II 

H 3 C-C-COOH 

18.5. I 


2. 5pnf§ •'srirf^c®? h^r-srnrn : cmz ^ ^P1T^^^ 

^{Tf>?® (even-C acids) 1 a*JR®§ C?l*r^5ri, 

5n^C^T^^fS?ll?r «JTCg (matrix) f^l- 
(beta oxidation) afMTH sif^?I1 ?fTC^ I si^al^s (Knoop) 
asif^^ W-^Tg«f^lW<T (beta oxidation theory) >|?C»flf^'5 « 

yi?gf|| (active) ?pnf$ {Fltc^l?! 

5a I 
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(a) »rfg55r SFfT?$ ^Tf»rc®? ^^*fPfST : ^gT<l (short chain) 5FTTf]^ 
«Uifyr®^k C^R'G (transporter) 

^l?ri i\m ^n:?i 

'sr^^II^I fs[f®?lT5T-C5ST ^P]T?6 s?fTC?II^TtC=i^' 

«yTC?fI^T^C5JC^5 C^T'ilsii^T^TSl ij 

«IIT^^er-C^l-,<} (acyl-CoA) stTSI^ >if^?l 

>f5I?;?f (ATP) 'STmi (AMP), 

<3 »if^ 5ii ^ “fff^ «iiTyrT^5r- 
5 ?I ( f 55 18.7 ) I (long-chain) 

^ITf 6 5 i^IT 5 lf<l 5 iTtdT^i 3 f®?lT?f^^s? 4 r^‘! (inner membrane) 

'^TC?l 511 I (outer membrane) 




GPi“i5 


^'WcW^ .3 


^ 


I — 






■ *i*iQ!b 


cT 




^rf?fif&cf 

f5i^g oTSJ^rb '' 


r«1ll5(§?l .3^-3 


\ 


i^ivadvS(i 5>4 iJ 




«jra 


18.6. ■^PTf^fgr..!^ ^t^tWj ?rITi5 

^iiC0 ff^^c55^ 9fTC?n?pT^C5i?;w^ «fi^<3[ ?fiTfi^ ^f>i® 

(5i«n, ^T?sif^ ), c^Tiisi^T^?! ^ f^fgj?n!i 

^CeT ’5fiT>lT^51-C^l-v<l. <3 I 

^ 'sjiWT^ei-c^i-^ ^^fi? (^9fi, -^rrfsif^sr-c^i-^fi 

m] ^Tf^'$ ^ITtci;T^5JliPT^ 


(b) ^fsi'f^csra sfTOsri ^^s- 

^if5if^5f-'>’iif3if^ «iiT>iT^5j a'«TC^ 

^T«ra ^Tf5Tf^5T tft^T<3; ^iT>iTt5i-(:^i-i!i ^<2?! 3it:*Ji ^fii c^i- 

vfl5ii^I^ (ii ^^1 ^T?r f^^^TTCa ^5PlT^51-^lf5if^5T (acyl- 
carnitine) ^ ( fsaf 18.6) I C«fC^T^ 5?^ ^Kl f5f«l 
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'Q ^TyfT^5r-^TfsTfcC=T?I ( m], ^5[f^«!-^f=?f^ ) ^IWl f^f3f?ll 

'5IlT>lT^5I-C^l-il ?^?n tIKZ} 20»f iflS?? 

?|5lf5Tf^=T STTCS^ ^?f I ^ITC>i]^^ef-C5pi-^ ^jT^^I- 

^T^Sl ^!iTf5lf^5I-'5llTC3^T^5r 
v£i5?^T^c5r?i a^TC^ ®i(Tc^^T^«T-^rfq?^5T 
?IT^C^T^JjfS?lT<I '^Tg »|1C^ ; 

'Sl^?! 5IT^C^T^^fS?rn kdt ■^T?r ?![<3?n^f C»IC^Tf ils^WT^CT^ <3 

'IP ^TCf U^], ^T^l I 

(c) f4^T-^?n : 3ii^c$]^jjf®iiiij ^ins 

’5IIT>TT^c!f-C^I->i] =TR^ IRR^TCaif^s? ^=!WT^5lf^^ 

«r?T>iTt5r-c^i-^ ^n^i 'Q ^sf^nsi 

'^sn'i ^nsii^sr-c^i-ii wTf<i^ ^^?[i A “-^T^-vflWT^ef- 

^n>TT^§r-C^I-^ ) JfH ^ 

“^snp?! =[ni?P ?FITf^-sif#« ac’^f^ 

*5^?^ ^'Gm il5f-4J-fe (FADHa) (f^g 18.7) I 

^T^§TC^=T ‘^?r3iT<2[f?I ^?^C5fC5=r (molecular O^) f^mi 

p m, va«F-ii-fe <a^? *fff “ff^u 

33 ?^ I 

5pc^ A ®-tT^-^wi^5f-c5Pi-«fl A®- 

^£)WI^5f-C^l-il ^T^§TC^C^<I a^TC^ WCff|?I '5l‘3[ p C^ 

mm G <3 fg^i ^t^cs? 

yf^c^nfisf^ 5^?ii A*-5i^-^c5^[^5i-c?pi-ii 

OT-ii I ^^sa?r (?q?:^ 

a<i5fT'i k^i-^^f?[«ni3iil5r-c^-»fl fa^um 

* f5r:»t^ :5l^: ^nl5 '®ntf^':®^ c ^.n, ^t?t^ 

C» ^ ^lt^?Fl-^af^’;^ -‘ 1^1 c» Ti 531 I 

A® '® C» ^4"r<,'ssnt^l^l '« f^§1 (double bond) 

'®fj%'5 ^^31 I ^K% Jif^ ^ 5^15 (carbon 

chains) f^-^% ^nll^ •^rtf^r^l >il3|i*t ^ (irans) ^5i1 

^ iil^° JlC^iaf 3FTll5 '5f]tt^TC^ 4H»(-’^'^lijC'4 f%-^^'^Y3( f?C"t^ C^Ft^'Q '5 t® 
Ti «rtc^ ^ I 
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(NAD^) >5T:TT^^ ?^C5r f^-f^^ranwT^5i- 
C^-tfl f^^Tf?r^ ^£15^-^^l-fe (NADH) ^U I 

JJ'QIIT^ 5^5TC|f c?i Hff^^ 5?rc^, yfr^TC^I 


’5P5lf& OlSlf^ 

RCH2CH2CH2CH2CH2COOH 
- 

ATP 



^li,f^/<M^au^ 


^v&rl&O ,5J5ISa*1® 
FADH 2 


A)SH 


«Tfe?T5J551C5I*& 
PPi 

AMP 




RCH2CH2CH2CH2CH^ c^® 

C^- >P 
fA^r^jPCSfiari^ 


yCHzx .CH=CH' 
^ CH 2 


£?-^-£iCc^-(Fm-^ yC~S@ 
' ru^ ru— ru' 

R-CHa^ 



FAD 


/CHgX /< ^C--S® 

R-CH 2 CHg XHa 

®SH 


wi5ci -e^- j5 

p~S@ 


CHa^ C\ . 

R-CH£ 



viicT.a-fe 

NAD+ 




JlcT-ifl-fe-il$]5 

NADH 




<lIblCiH^$?I-(3!T.a 


CHj-C^® 


f53i 18.7. ?P]tl8 f5!^-E?t^‘^ I 

^^«rfaf «p>rc«F§ ^ 1 f^$i-f^^^Tc?iTC5i?:«af? 

'5mc>iGTt®i-ca5i-vfl g=g^a 'anPirtsf-c^i-^i) 

^ I WCTT® «nT>iT|c!-c?pi-*ii f^-wTin:«i?r n®!- 

^3 3IT3K37 5?I I 3T33T3 f?I^-W13C«I3 5^51 aC^I3^T3 
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5t-^T^=T ^ (C^ fragment) 
^iK>!i?i^-c^i-'ii 'siT^rc? f^rni ^iT>rT^5r-c^-ii fs 

^tUS 9[TC^ (even-C) 

'BUTc^^rtc^-c^i-i) ^nf>!\5 5ca^ sritfo 

>i*^«f wT?g^ 'G ^?i ii4? 4rs?rrf§ 

^^I?I (17.10 2f>f^ 5^!) I 
^]Tfyf^ (Cie) 'Sf<3[ ^T^?fT!l f^^l-WT?rC«1^l 
5n*}ic?i c^Ti5 ^J^ ^c<i; ac^^?iT?j f?i^i- 

^f?i?ii taus]^ ^iTC>?5Ttsf-(:^i-ii''5[<p 
5C3f^ ®rT<I?;ei ?rTC<Ilflj ^Um ^%-s^ 7^^ ^ 

(>!T?I«fi 18.3) ; ^Za\ ;^T?fC«l 8x5 + 9x12= 

148f$ 5py?CJP^ ^ I 

18.3. 5piTfi^ i 

1. stc^l^ : 

2. ’®nTfji® ^C3F 

5j^C5i5: (diabetes mellitus) W<T^- 

cs:i&g fg^rgs »fff ^^'^TtfC5??r wf^ '5riTf>ic®g f^i^- 

WTgei -^r?i. ^yjgssT «i4>?i?r ^iT^filgs 

scgfg 

?imsi ^1 I ?pC 5| 5^?^ <pfg?ll ^TOT^I^- 

c^-ij ng^^g fgfsgrg ^igi ^(Tc^fcui^iCTf^gs ’snrfji^, fg^i- 

<ketone bodies) gt$ (fw 18.8 ) i 


gs5Tcg*$ ggiJrt 

^JTft^l-C^-l-il 2 

12 
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<3 


(odd-C) 5piif^ ^im 



ffes 18.8. 5f%rit5 ^ ^Plti? lim'l ^4,^ttfJl I 

ctiT*iTc?iT?5Tffj-c^i-<fl «fTc^ I c«i?:^Tf 5i;c^if=r<3- 

c^f>ic>r^ ^TT^fjc^r ??i '5i9r^i 


®ra^-gn^?f^T5’'3infe f5fer,?fT7^ ° ^ 

R-CH2CM^C00H * CHjCHi-C^SQ 


5n^§^v>MUfWvi,U3P 



SirfefdcH 

0 

H00CCH.CH2C'-S@ 


ccn«Tngiid^^-c^T-.ii SR^^si^-'vShJJi^ 

COa 


- v5nT(5T&fc^ 


0 

II 


CHj C''-'S 0 



sin CM I (c^ fsj^rtei. 


SKl^tWfwmM 

0 


f^l^iTOf9\S C^J3cri3Bti?!iJ ' CH^" CH ~ C 


COOH 


f53; 18.9. Jnnf& sTfi'i I 

KgRi wTf<i^ *1^ ( 17.18 

f^EJ 17.27 a 18.9 g^?n ) I 

(d) 5plTf# f5f$T-^*r : JK’I® 5plTf^ 
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a«?fC5T Jiitc^?n^c5i 'smyiT^cT-c^isi-ir 

5r:«jj ^ i 

5Fnf^ «rFlfTO<I '5lITfyr5f&5« f^^l-®r'T3«l 

a?^ acff «ii[c>i^Tt5i-c^i-»fl ®i<3[ ?r^?[i <i(Tc^» 

^iif>i®f^?i c?i5H<3 cat?^?:5i 5[^ 


'V\/\/\==/\/ 

VVN/l^ 

\AAAAc4®- 

t^-lfl I 


c^® 



OH 


(^}:fif^4fil5t'(ij 


CH3C‘^%® wy^/ 

2 S S / ^H20 

^rf%5r^c’)Cjp 


C^S® 



fBoi 18.10. jprflS 'sntfe!! I ' 

^1 (fyi5j-h^i-9iT5ii-'5isi^‘5^^ '5in>fT|«^-c^i-ii) 

^ I «iTf^c5r A®- 

ilWT^5I-C^l-ii ?rT$§TC^i:!^g yiT^lC^fl (hydrated) ?pf?[iii ii?r? 

f^^i-^§f?r5nTyiTt5f-(?i5]-ii (is.io); 


«}p^5i »ftf^ ( CIS) tfi^i cJK^cai ^PitiS 

^]tf^cv5^ 5 i»>!j< •^t^->^|5iji;cij ^tc5 c^»t <>11:^ I c-^oif 

5pTfl5 'srrtt^c® '® '-itsi i 
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c^i-v£j ^^cvs Tummt 

^r5a?r ®fi?i'^ fifrc^ i f<^-^T^!Ci «nTf>i®f^ 

A--^r^-^CTT^SI-C^l-^ ’®T5T?I A®-f>i7j 

A'^-tm f'l-^^=fk^ a"- 

^T^TC^ !5«fp ^kTi] "SlT^Tg ^1 

^ ( fsg 18.9 ) I 

(e) JFiTf$ ^ruf^K®! 'SSST^fT-Sfia*! : wf^ 

'0W?fI-5T^Sf^5!®f, H-450, 


CH3(CH2),4C00H 




HOOC-CHgCHgC-S® 



|5?7^/C37757 f^- ^SO 
H00C(CH2),4C00H 



'srr^jj-^ 

^5R(fw<5 ]^. 


'3jycwi5i^e1 (3^^ 
CHjC-S® 


ffeaj 18.11. JPTtfS 'Ql^’t1-i5t^*t 


(NADP+) (molecular) 

# 

35T3f^Sl ( fsa 18.11 ) 1 vfl^TC^ CffZ^ 

(dicarboxylic) ^ ; «£l^a ^nf>IC55?l 

f^i-^Tg«i ^fkej af^ ac*? 4I3ST15 ^f?i?i] >i4C»iw 

«!«][ >fTM=T5r-c3si-ij 5?r i 

(f) 5PFT?$ ^JT^^SFI-WW : sifsc^ 

c^Pf ^Tusi, f«^fsf^ >rRi(?n f^ ^^-35T^sr «nTf>ic®^ 

^T?IC«T5 5?I ; .flTSTC^ 

'snrs^jfi-jjT^sf^ sn^c^pifsi^a® e >ii<ifFTf^c® 
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( f55 18.12 ) I '5liT5}?Pl-5T^§f?I «nTf3=!C®5l ®?r?IC«ra 
5j5C5r ?pr^f^5i ^?ii f-n?!? 

5PlTf$ ^TTf^C^^J «fTC^ I 

3. f^c$[5R9f1% -»f*fr:««r"5 'Q 

(ketone bodies) ^fcTC^ <3 

'smf^iC^Ts^c^ I yisic?! 

J^?11 '5I?»l^S 511 1 f^6l-i5'T?ir.ei<T ^im 

'5rjTC^$T|5f-c^i-i) ^<2[^fsr >!*^«r 

5^?ii 'Q 5?i I 

c^TM ^ f^fa'?ii^k gT^t nm, ^twi- 

5%§i:5^ ?pnf^ «iiTf>ic^?i wn *fff 


^Rrfst^ > • 

RCH 2 CH 2 CH 2 COOH^ RCH 2 CH 2 CH (OH)COOH 

Ht Op ^ 


NADH 


RCH 2 CH 2 COCOOH 




(5‘^l'<JiSlLoii.f!T 


CO 2 NAD* 

Sle^-Si-is < , . 

OTTTsiS 

RCH 2 CH 2 COOH 


ffeaj 18 . 12 . friTii? «nt 5 iJpi- 5 >t<(«! 1 

5?1 ?lfgf?II ?^^I-iSfT<|e| 43 '6IITOT^^-C^1-^ \ 

®nTf^® 5C3^ ^tU5 511 “^T^ril 

«im;yi&i^'C^-ii «iic^ ^f^isii «iiTCT^T^5i-«5i-<fl 

W-f^T^Tc?iii3i:w^i "mm f^f5i?ii ’sj^j c^T«fl5ii^T^5i 

v£l^ is(e^ ^IIOT^^TWl^-C^fl-»i3 ( fw 18.13 ) I 

c^zm f®'5iTT>TT^C5}CBf5 fg^nTii ^ ^ 

^ 5?i i ^igi ^^n- 

spirf^ f^5i-wT?i:er?i wc^ >i^c«tc^ 

'snrfji® 5 it:i^ c ^ C4-'5nTf>i®1^ citc^, 

C^-iJ TO MjTOT ^C5f «fl?pf*?C^ c^ 
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hW <3 ^ 

(HMG-CoA) yi?c 5 rf^ 5^ 



f53 18.13. ^^tc7^5^"?^=l■':5P'l-il ytre i 


-^f^siTcci 

^jrcyi$i^5r-C^l-il ( fss 18.14 ) | 



^iTCJic^'Bnrwf^ ’snif^r^ ^«5f# 

?^C5i (f5g 18.15 ) I ^sn- 





255 


fiF^ 'SHiT^l '5iT^HT5inf=I^ 
^ ^i ?9[?n 

^fUS f«PdT=?^^1lI ‘«1WTi:«fiI ®infs?'$ (catabolism) ^] \ 
’^«fi .i5^5i)5ifis?-c^]-i] fg^JiTii 'siiTcyjc^miTor^T^er- 

(TPi-^ vfl^? ^fOT$i^5r-c^i-(fl 5ICS1I si?^5ii ii^5*ii3i- 

fw-C^-il 'Q ^1^1 ‘^f?l=fTW f^l C^ICef^T^g?! 

( f&a 18.14 ) 1 f?i5^ ^f*J^I?»I -s^tfN ^'S 

^TOT“^?i«n af^ 100 fsrfsifffiTjT?! 

^jig 0.5-0.8 fsrfsisrTiq, ^nfci yicg^ 

(striated) ca*fi, (extrahepatic) ^5fl ^ 

^ «ia>lTgei ^fg?I] I 


OT^idTomc^rfe oisfe 
CM,C0CH2C00H 


vflcT-i 3 -fS--vfl^ 

NADH 



.acr-»q-f® 

NAD+ 


CH3CH(0H)CH2C00H 


feaj 18.15. nr?f^«i{ i 


'5iiTfyi?:&H a^tT^i^? fsis'STW ?iTf^ 

(NAD+) <3 

?^ ( 18.16 ) I C«1C’^T® 

'5IlTC5fC&'T^5TOTf^^ fe[T?I ^ 

f5lfel?n ^*if^ «ITi:?ITC?FTC5C^?J a^K^ >JTf?ffsi^-C^-vil 

3^^?;'® v£i ®}T® «nTOTdF5inCT^^^-c?Fi-^ 

^cg I f4^i-f^^T«iTc?in:«i?:^5i a'sn:^ 

,c^ii5r®T^5i v£i f^fip?ij^ 5^ ^ 

^TCT?ii Ka^ a*^*f wrfa^ ??i i 
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^^’5T?i ^ifc^ ^pc^!T^9ff?r ^^aiws? 

^rf^i m ca»fi, ^^ta»fl a^f^ ^en >f^f 

a'TTsf 'sia^ni'i 511 aT<iT?r 'Q ^us ^tcvrt 

nta®! -^T?! ; CWC5 fe^I=T^«ff?r 'sr^I^STf?!^ 'Siif^i^KJP 

^T N:$Rlf«f^f (ketosis) i aiS^C^^T 


CHXH(OH)CHoCOOH 



vflcl-fl-iS 

NAD'" 


NADH 


ATP 


(g)SH 


AMP 




oRKSIcSloWf^K^ 
CH 3 COCH 2 COOH 



>tiQi(^ -<3*1-J n 
HOOC CHgCHgC-S® 




il/Ki:/f(^K<f<9t 


vbiyt^icSioisryHiJr^?! 
CH 3 COCH 2 C-S ® 

ri^ 1^ 



HOOCCHgCH^OOH 


>3fcSr^ <1I^SW3TC5pfe 
PPi 


.V<FP\-Si 
CHjC^SC^ 



<3»ii)cWrt^ liJ 

®SH 


'5I51CS^r^c^-C^-£l 

CH3C'5s@ 


5?i^^<iaii(M5, 


'531’ 


18.16. n5ftc<5 'srnf^f^ I 

sp f?c5i ^ ^?f, 

CaT^fl^ (T^CQ 100 sn?! 

^<il^ *1T5^ ^IT^sf (cation) ^« 1?5 ^ 

«rTC?P, 5pC5r c?c? (basic) -^ef^ 

^lf«f^ (acidosis) <3 >1?38TC51T^ (coma) 

rTc?f I sj^ca fww am 2-20 ani a*rT«r 

aroi-^'^RP^ic^ ara^c^?! f»P5[9, 

^srm soak ii^T? ^srtw sirsp^ ^tirs?i f^PC^Tf^T^j 

^trc^ I 
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18.5 

5^.?PT^ (C 2 compounds) C*fC^ ^nc>Tt§?P 

'Q 'Q (metabolized) ^ 1 

te5j«fl?i arefl^i cww ^i ^T^c=ii?r 

c^T^fls^sfitsi vfl 5115]^ a{K:*^rc«{c=i^ (?ik«f?r >ife 

Vfl (’5nTC>l6r^«!-C^-iJ, acetyl-CoA) 'SITJ^SIC!!^ 
'Q «I[C^ ; 'snTOT^^ffl-C?Pl-ifl ‘>lf3f?l 'SjgfJTC^’ 

(active acetate) sfrcil ^|?fn:f l 

a*jH ^2 f=icm^ a«w 5 ^?$ afif^C'® ntac«i w(i 

1 . 5Fi5^^r5rl:c^c§s ?F5r^ : str^c^feifjicJRi ^csi 

^f®, wa«ft, ^ a^f® uT^di- 

c?rk9i?r fa^?irii i^Tf^t® ^^?ri, 

C^T^^iafT^sl vfl >!f?® f3I?5f?n 

c^i-ifi ^^arfR (17.10 a>i5? f^s 17.14 ) 1 

2. 5F{T?§ ^rifac®? f4$T-3rr^*r: csi'f^sn, ^^®, 

a^f® ^iTfi> '5«Tf5i®^fcT?r f^^i-wntcefii af^ 

aw ^iTc^$Ttffr-c=?i-‘fl ^* 1 ?nii ( 18.4 a>i5f 1 * 14 ^ 

fRI 18.7 ) I 

3. wTWc5r^rfar§s§? fsrai^ : 

5Fi:»f 4fc® ^5Tc>ic^«i5if5ic$^ sTiu^s w a*rT«f ^^a^ ??i, 

®T2^ 4^ 41?^ 5^41 ^C4«( (striated) ca*ft, ^^Ca*ft a^f® ^4Sf:®®4 
(extrahepatic) ^PSTR ^nCST^sT^C^lSr 41 

«iTWTCW4Cisf4 fa'?!!?! ^ijTWicirsrfiw^^-c^i-tfi ^^a^ asw 
vii4? cawT® 4§f^ f4^-f4sc^<!rn:iiTC«rca?4 a®TC4 c?FTii5Ta?T^?f ^ 

af?® fsifsiai 5 ^ ^< 3 [' 5 y{T: 3 i^i^ 5 r-(; 45 i-»£i 4 ^ 1:4 ( I 8.4 a>i^ ^ 4 ? fsa 

18.16 5^41 ) I 

4. i|^(5sr?«F-54rT-il ^4^4 ®r^5T : »il^5illlf^-C4n-.fl 

(HMG-CoA) 4f® <3 ^SHRT W4 ^|5.iJ5lfar- 
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c?pi-ii ij^ii^T^csi^ fsFum <51?^ ■'!»»rc>!c6i«int^ci5ij <3 «nTc>r- 

*fR ^C? ( fsg 18.14 ) I ^iTOTC^- 

^iTT>n:^^<3 ^srin ^< 31 :^ 

5?i (fsa 18.16 ) I 

5. fg^iTT : CSJtf^Sfl (adipose 

tissue), g=r cyrjwpjfs? 

^nC^5T^5I-C^-i5 «!tK^ I 5TT^CaT^^^g?[T?l T'S^Ca 

^?i, 

>iT^c6T?tT5fC5I 5^?n ^lf3=f?I1 

C^Iiljq;^r|si vfl vAf^f-si-a >fT5K?FJ 'Q 

5?I (17.15 3^1!^ f5S 18.17 g*^l ) i 

5Tf^T&cF v!5IYrfe K-KTT^'vSJ^lC^^fScP OT5T1W 



6. ^isrr^ wrT?5R:®9 : otc? as?:?i^pf# ^nrsn^pp 

^nfJTC^a ^^=ia ^fcsio 'sunR^sf-c^i-it ^ 1 

'Q (catabolism) >!5JCii ^TCJT^T^el- 

c^-il ^<3^ <3 $T^Ca]f>fC=m ’ 

5R3r C? ^ITCTC^lTfjlC^ ^T?[l ?[^<3 CffC^ 

c^l-il ; fsiofsis? «UTep5]C5rD¥f ?g^T?i 

f®j[T^ttsiC5?i?TCafa fairra wrfirs ^TC>tf^ 'srnl^® m^ apw 
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< fgg 18.18 ) 'sife «nTCT§T^5r-c5!in-«fl 

( fgg 18.20 ) ; 

'5T5T5n^CTT?3?i®f^ (oxidative deamination) 5lT*tKSI ^IT^lT^l 


H NHz 

CH,-C-C-COOH 
^ I i 
OH H 


1^3/^ 


{55i'es5ic^fei 

NH?. 


CH 2 CH 2 COOH 



t:H2(NH2)C00H 


CH3-C = 0 


^NH. 
XO 2 


r 

^rAD 


^|^FADH2 
vSBICHfD'-i SISTf^ 


CH^COOH 


fSJi 18.18. 


^ ^T5i ^in:>if^^ 'snityi® 'Q ’shtct- 

^l^eT-C^l-^ ^<315 5lC^ I 

7. si^f iinrf5ic§i:$?i : cwi;? 5=iTsn ^a 

5® ^fjTCJiTi^as 'sinfJT® 5^?:^ '^rca 1 ?i«n, 


CH 3 CH 2 UH 


-^H'' 


NAD"" 


CHj-C^O 

H20-„^FAD 


NADH 

vJRlfe 
CH 3 COOH 

f635 18.19. '6 I 


^snpjf^facsi^ ^TcjfaistCTa cynsngfi^ ^iTt:>ifi^ «nTf>i® « 
^iTfepiT^fof^ 'Bijifjicvsa ^ I 5n?i >?5i“^if^ 

f®^c§TC5?c5it:^a fa^ura ^^iHceia ®f7!«:«ta ^fcsi ^wif^f^iisj- 

’fTCa (fra 18.19 ) ; fsf'Gf»R <3 f^- 
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(fea 18.18) i ^nrfji^nsj- 

fSFUT?!. 

a?ite 5^C5r i ii'STC^ 

•ijf^H-?! >!T5?7i:^i c^rii=Tan^3i ^ T^ikfii 

^ca ( fRI 18.20 ) I 


vsnKsrf^^ OTrfiro 
CH 3 COOH 

(^'Tviiciisii^ii a 

®SH 
ATP 






i^oi-G^-i3 

CH3cfis0 


^-i35T-f^ 

AMP 


‘<»n^Csii=*p^c?f^ 
PPi 

flu 18.20. 'sritf^ 'SfTt^^ltl^-C^-U I 


srT^$r^^^g?ir? : 


5® '5rJTC>i?i§^ ac?irw=rw (diffusion) ^1 

(matrix) SIWI ^T^T?IPo “^TCa I ^ITC>i^l^cT- 

c<^i-ao siT^c^T^^fenTa 'si^sf^a vA^^ici f^fa^ura ^im 

'5nTw^i^5r-^rf=iY^w ^?a«r5 ^ ^ ^i^ica 

^l-sicsia CT^Ti?7 C^T^=I!5T^5y ^ f3lfc!?Ii 

^c>f^T^5i-(;?pi-»a 'sir^Ka ^fam ^ 1 ^, ^rfsif^sr 




^ifsffljST-^iTCyj- 
gT^ w K 


flu 18.21. 5ltlclf^5(f^5t^ «lfl53R¥tCi51 .^tr^i- 

iTtei ^if'iiiScsi^ >1^1511 I 

??[ (fsa I8.21) 1 wtf^sii <3 gc=ia 

^iT^c^Rj^fe?iTfi afasiic®! '5nTiyi^T^cT-c^-»£i ^icsimiTfyic^c^a 
Jifirs Mer?ii yfilc^i afa«f^ ^ ^t?:1 


(tricarboxylate carrier) =IT5I^ yTT^TC^ ara 
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<3 ^ 

(c) af^'® CW:$[f^!T >l?C!ff^C«r3 CJTC^TC^Tfsrsi-ilJJ- 

®nTj7i6T^5i-c^i-ii ^iTw^Tler (ym- 

C^TfsjsT ; (^/) ^f[«fT?^, ^’h. 

^^T?I f?f^C^T'^?5f>fiT^T?IT^® a;C^T^^STSIT^^-6-5FyfC5F$ 

f§^?iT?T 5i;?:^[i^'^n5iT^=(-6-5F3=R;^c$ 
p ^??r?ri 43^-^iTOT$T^sf§};;c^T^®nT3iT^s(-6-?p3=ic5?c^ i 

2. 5fr^t^ ^5i?3T® is?T5*f: 5Tfg^, 

«mc>dw ^ 

'5igf>T^ 17.15 ) I ^<3?$' 



^nf>i® 5C3!g sfTificii 5^?fi ^^ic^ii’snTfyic^c# 

af?ifi[^ ^ I ^nw^T^5i-c^i-v£j 'sriTfjicij^ sot 

siwic^i >f*^< 5^?n <3 wpi ^ 

12f$ ^55«fff ?P>}^?p 5 SI^7?I (17.10 OTif s^^I ) i 

5I^?[ (diabetes mellitus) ^;n 

f^ar^ >6 >jT^ta^ ^iT?5i® 5gf ^ 15 ® ^zm spnf^ f^^i-^Tirc«i 

'5ifTC5T^^5i-c^-jEi ^if?r® ^|c® ^1 

“nita c® wf^rc® «rTc^ ^^TctRT 5^^ ^?n siwi 
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«m?5^ snsRj (i8.4 a>ic^ 

«[?»r i£l^? fsa 18.13 5^^ ) I ^lE^lC^r^lTfsiC^^ 

^TT^lO C-^Wt ^51T?1 f^?[l ^TC>I^T^5I- 

C?|5].^a 5!T^'a?P ^ifyfS 5C3f “^TC^ 

( fss 18.16 ) I 

4. 5n[f$ 5T?i:i5f?n : csjif^ffn, 3 ^. 

Splits ^]'\m fsP?!!?! ?ilIIi:>ll;Tl^-C451-i; 

<3 '5IS11H1 (higher) 

551 ( 18.10 5^41 ) I 

5 c^n:®R*§5®r 5r<?:«r^«r: ^itcsstu^, >fX3^T»f5i (iestis\ 

(ovary) i)|5ii5ifw'C45i-ii ?>|j^i:*if?;^?i f^?fi5i 

'5iiTCT?;^T'5ini:>T§T^-C4Sl-*fl ^<35 fsiS^ST ’qfGllI 
f^^-5T^§?^-f4^1-f3I«(T^5}5i;^lf^5f-C?|si-(£j (HMG-CoA) ^ ( fss 
18.14) I (:«|C^I^ gJC3j CSf^fflKST^, C^mif^s?, 5nTl?n(?^351 

a^f^ acw?! sit»ik 5J yf?c«rfw 5?i(l8.ll a>ii? 

) I 

^iTf>icc^ ^1 c^ik^ni cw'Qui 

5^51 ( f55 18.23 ) I 

18.6 ^Jt1&'®lJtf^5 

C 5 r j^^sf ?pnf^ ^IT?>1^ '51^5 ^T^^«4STC5r (carbon skeleton) 
'51’!*'^!?^ (unsaturation) (double 

bond) (polyunsaturated) ipHid 

4c^ I 'sjcsi^^s! 5FiTf^ 3i-R^c*fi:5^ ^cp'«(jfi?r 

ai?i5in:«i 1 sfitcsiTcsiffi^ (Ci^h-jiCOOH). sit^wi- 

(Ci^H.j^COOH) vQ (CiyHgiCOOH) 

m'm, i}^ c»fK ^ =11 

Kffi; 5Rei aiwi «iT^i a:^ ^ak5i^ va^ 

?«=lfl^ 5pTrf$ (essential fatty acids) 

^K'S[ a?^f5^ I af'sf^ «iT5Ti:^ c^it 6 f?p?:5iT5PiT5if?i 
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^ sfcwTws?, <3 c^ca ^t 5T5 ^^rwcsi «r^^i 4 

« 1 ^^’n'TCT!! 51^ 5FiT^§ «nrf>i® ’^itcir hit^i 

I sfT^ 'Q ’«jrOT3 5n^CTn:»if?i^ 

«inf>i® 3i^c?Rei ^TCi i ©rr^CTi- 

Ccf?^ 'Q 'SliRITf^C^lfsT^ ^!Tf31C^ ^«ll3fCT <3 6raf^ f^-^=fl 

(t‘6g 18.24 ) I (ds) f^snic^ yC\ws 

<iiTi:^ (251 ni*r- 

cii5wic<?f®^ vsbHSrs 

CH3(CH2)4CH=CHCHaCH - CH (CHg^COOH 

nilU1IL<iil^ Wll>K5 
CH3CH2(CH=CHCH2)3 (CHzlgCOOH 


a^i?n6srfras vnm6to 

CHaCCHz)^ (CH^CHCHzl^CHzCHgCCXlH 

f 5 ii 18 . 24 . ipitig I 


5^41 ) ; 

^ '5n^c>rr?iH^f5r 
^ ?g[ 5T ^ mi 

«iiTf>i® I e|T^C=l1- 
C5lf?l^ '5inf>i® ;g_ti[I^s 
4Rmc^5f, 

C^Sf, 

c^sf 

C^el, "SITCWg C'S®! <3 
c^of 


C^Srl ^^C5l, grT^lCoffq^ «lITf>l® 

c^csf 'surgif^C^lfs??? 'Sinfyj® 

4^0^ I 6?^, <3 CSim, <3 

5FlTf^ ^irf^ ^^^nUTsiI ^1 5|T^ I 


«pnf$ 'siTifjic®?! =51^1^ t5C3?i ^1% 

(renal medulla) >l^ ^5115 a»^T5nif'S(?ra (18.7 a^isp 

'Q ctf^i c«t?i, 'sc^ ^»f ^ic»f?f 
^1^ 55UC5T9T 5?[, ^ /i 515ITiT C5fI3T «(f>T?n fsifa® 

nf?t4^=f 4TRT^ ^n:^, ^ffsic® arcs, csiiw fe 'Q 

c»r^<i:«*f m, csrcw^ c»i^«f ^f>iiii ac?, 

^ I srifencerf?!^, sn^sjTCeifsT^ a wii^if^isc^Tfsi^ <5rnf>i® (?i^sr 
4P>!^5T <3rr«isw«i ^ 5?f I c?( fw ^ ar-g^?!^ cin^flc^is 

«fi’tj?isT5f c^45r ??in5-h5l^ «ip^i a5«i c«f«^ 5?i 

fsifac® w?^ ^iTf>ic^5 srisi gr^i aT?i, 

fsrfa® 4n5® (degeneration) «£i^? 

5^C5lT5T CW'^ll CTH ; 5lT^CTTC5ff?I^ 'SJUfynB 

f!??ITSW ^ I 
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fsuT^ifsr ; (a) ^smsn 
^nrf^^rjiMC^sr ^niJTs^fsr'© 5p>jPFifef^^ ^eps 

?F>TPFTf5}f‘»n5 'Q Sfl^Cmarf^ >f?C?l^Cfif^ SRI ^5151 
^^IR*!!^ I {b) 'fifvs ?FIT^ 5ii^CmaTT^ 

’5f|?PTC<i^ ta ^=IIS 6Tf5f^ ^a, 6?^- 

*515iig^rc«ia (fat mobilisation) i^sii'G ?Pirf^ «lITf>li\5a ^|['5 

; ?F>IPprfsif‘si® 'Q Sil^C'^KaTf^si 'S'^IRTS? 

^yiTCa^ 'ST'^fa^T^ ^Firfp (lipotropic) 

^T5? asta c*rc5 fsifncisa 

^U m-Sl I (c) 5FyfC¥TfcT?^® <3 cfT^-^TCaifl^CSR ^^TtfR ^n 

anT?d 'BiiTfji^'^fffi c^PTcaa caf^eini, ?it^c^- 

^^fsai ca^TSfc^a 'Q fsRii 

'sifa ar^i^i mi I (d) 

sp^anf'851 ?a; ifls?=b^ w?$ ^nif^icisa 

^icaa ^5[Tii sp^snTtoa '^ifaaT®! s?fiiai aia i (e) 

5piTf$ ^rfyi®^?5i c^icsfi7^ac«f ^ai ca mm c^Cffi?;*^5r 

^ca, asa'ss c>f^T»n:^ 'Q ^iri ^ p ?raaa 

^naia*! ^faai «if6ca ^laiwa fa’iRs ^la? ai^ a^ ; cara 
aa 5 fit?u 'smfac^ aiaia cio^i, >Rn?aa c^ 

c^TSfi cm ar^csi a^aia c^rc5i??6a5r grcaa aa«i^i caai ara i 

18.7 

Cjj-asiafaf*i^ vfla^ 20f$ 
^Taaaafsi^ (Cao) ^lTt$ ’SlITfa^ a^&rsmf^a (prostaglandins, 

PG) 'afafs^ I asiaaas«?PTC51 (carbon skeleton) fa-aai=fi^faf3 
>T^aii <3 ‘fla? fa?«^ ^laca fa^'s ai^si^sr <3 fasi:^ 

ac9fa a?aii « siaf’ific 'sr^aica l^rcaa pga, pgb, pge, pgf 
erff's ascaasf^ arato caate ^ua? 'siarcaa at^ia*to «iiaia i, 2 ,3 

acaii aiai ^“^aalc^ fa^® ^ai ataic^ (fee 18.25) 1 
(seminal vesicle), a^^, wai^, 
aisfi aseiTii a>^T5}iTf\sa 

fa^aw <3 ^aiRi vtiaspi^caa fspaia 'sifTgTfa^ifaas, ^fl^canaic’i*^- 
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(polyunsaturated) spnf^ «lITf>l^ 

a^5inf's^^fsr >i?c¥rN^ i M's;? >© ^9 [t?i sp^isnTf'sw^ 

(pharmacological action) €!n^i?i T^TW<3 ac?[T«T ^ 

I a^^TSJlTf'SiT'^f©! ^CJTII =11 I 

Jirg^, a^f^s ^sii ^ w>iT<i«j 

=5?^] (catabolism) f^^T^?:^5r a^fe 

vflST^%5i^ igf?iT?i ai^fs^ aT?i^"lc=i?r ar<i 'a 'SW^ri-i^Tgcer?! 
:qT!1ir.5I ^^3 

^ifs^g ^11 1 




# 

^cTT?I C^T^5lcm vfl-^5T-Ta (cyclic AMP) s^T5I?p 

af^siiei ^ a>^aiTf'9=i c^rwii 

5CilK=i^ fsF?!]^ arc?! 1 a^rsfuf'scsif 

^pac^iiai tm k?ii ^c?ra ca«fl?r 

>i^?;5pT5sr, ai^efi?! •giJiqkt?! 2im% calk^ =fifffi§r 

aKiff ca«ft?i 'Q mm^, csiw^sim 

^ 5?]Tfi^ '5ijikc®?i af?f3iTei gi>r ^?fi. a>iT!i«i 

?if5Ta ^ W51 'Q CTikiinm?! C3551^51, «n^^k=T ^ 
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18.8 

: f^, srfg^s, 5|f^, mU^, 'fti 
a?5siTc«i ¥>iC5pifp|f-?f5 snc^ 1 5i?:si^ c»ff>if^f=i 

c^??T?5f^ i)^? 'sr*^ i c»tc^t^ ^%y\ 

'Q ^P'^l^'t?! I sirggf <3 SIT^OT f?P|- 

5iTC^ I 

^5rc3^ 5fTs^, C5i?^sri * 51 ^ 5 ? 

sr?! 1 

f?^r: 

1. 5II^?;^T^;jfg?Il, 5fT^C>1I^WT^, '5f5f, ^^?:\51- 

a^r^^ 5lfij g?i 

^T^Tc^ cai?«r^ f^l carf^s? f«f?n 1 hsc?!?! siwf 



tfe? 18.26. I A- 

-©if I B- sr^C’Sgff I 

^Jic^FTfsffa^ <3 carf^c^?! arcii 1 

«rw ca#5iyi? a?^a^ (mobile) ^jnrc^prfeiH® ^‘3[?r 

csiTc^^cijs?? 51^ 5icq 5?i ^<3^ afiia^ 's af?i^^*flsr 

csncsf^ a?^;a (fluid mosaic model) 

( ? 5 g 18.26 ) 1 

2. ?py|?:?FT?5rfa® ^ CW^T5F^^f5r?r (organelles) fwl- 

a^csr?! =5iaf3i?T^ ^aT?T5T ^fciin ^ f^iiiir 

^CSFifgif-s^c^^ ^fsi^l araasn^ (permeability), 

<3 1?T^«1 <3 afT^«lf=I^?r 
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<3 


(oxidative phosphorylation), 31<n f*Wl 

<3 >iiR^ f^?r 

sgni 7\>9[4 I 

3. <3 c^a’ifi Ri^^caa 

(white matter) afilsiRei ?FyiWlT®l?a^ ^W 

6Tf?iaiC«r (insulator) 'Bjmc?! f^5I^-«iaf?l5u!ft 

^f?J?ll ilTsk (nerve impulse) y\{^m I 

4. f ^^1?! (alveolus) 9TTCa C5ifyi??R-^T^^ Sfl^cm- 

caif^si «JT^m <3 ^yffC>i?r (elasticity) ?|f^ 

^ I 

5. fsarc'©?! >f3ic?f 'Q '5i<35fgf^i fsiso^s 

w^PTkfa^ sf^wTsit^si^ca faffii^ cargff^c^ af^«r5 
515f5?ll (blood coagulation) >ii5T^ ^C?I l 

6. ^IT^, c>&il5f <3 bT^SRI f'S^TliR- 

^IW1C5I 'Sl^gf^'o (emulsified) ^ 5#|^ «P>R?F1- 

fsiHc®?! «iTC5; ^C3 feifa®, c^?i5i a^f®<i c^m, 

<3 5if>l^T?l C5J*f^5|i?[ Bf'<5 

(a) ^gTC3?r fn^5RC«i?ifg^T?r afiiaT^WT® 

C^TC^5^er, Cc|f>|?«R, Bf^gl^ f®]$Tf3TST S^f®?! '5|^ .fl^fa® 

■5t?Il ^ ^ ^?«r^ ^1 fsre’iei (micelle) 

«i?c»r =^Tc^?i af^iai^^T® Bf^gHi 

a^?®5 ^gRj '5i«3[^f^ f®^ ^f^wi ®T?Tc*r5 i?Tf?p?ii f?ic>R:ci?i 

?P>TC5prf5ffa®, a'^?®^l (hydrophilic) ^5f- 

^fcl >1?^® ^fI5^T?I fsif*l?ll ^spjmJI «IT5^T« 

^V\ f gll 5^C® C»fT?^® ??f I 

(b) ^(3«[TCS3 C^fR3lC«JI C«IlN® 5pITf$ ^lTf>i®, CIlTCSufm-iiai^® 

a^?® ^'^c® c^ic^?.>§g5r, Bf^gKJ ?®i§ffsi^ 

a^T®5i «[<3^fsi?i va?pc5 fg ^g ^«rT^ ^iT^icir ^i??® ^ ; ^«ii- 

^kssci caif$=i <3 5F>iwTf®f?ac®?i sn 5® 5^iii 
(chylomicron) ^«nil l 
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<3 CaTfk=l?I «il^7?f i? 

^fiTT'lfST ^sTl?! SJT^IK?! (emulsion) 

^Ico *^0 'fl^\ ^ra^llCQ^ C^l^'^fcT fi^K] 

a«»r ^ I 

(c) ?pni5, c^,(.5ic7§g5r, c^icsrcT^^c! 

«iiTc^rff>(^c^Tcaiiijsi ^=?r55 sn^carcaTl^ 

(VLDL) ^I^1C<P ^i?^?Il C^€i|l ; 5?>iP]51- 

fcj?a® >8 ^Tcnrsn^caicaiTt^w?! sii^cai- 

cad^^i ®?5n?i 5iT*j)cif «*iitai i 

5p>iC5j5Ti®iH® ^?bC5f 5pii^ 5^(.^o sii^caicaTi^w?! 

^1^^ ?<3?ii?i 5r< c?f*fw?i 

art^i =n bh^i^irari^ 5^1 ac^ (I8.3 a>!5F ) 1 

’r<58W*f: ^TO?i bs{i^^ <3 f^^i}r?r <3 

S'f ® af^SITC®! ?F>!C5fii®Tf‘s>f® ^ I =?T«^3, C^Jg^sn, 

ca*fi, a^?^ ^^TD'G ^^]?r 1 

1. 55if5[fq^ 5p5fSprf$f®9K^lf5i:T 5 {a) <3 

=^W5|1 csiff^sri?? (brown adipose tissue) f5«:>iC5I?I5i^?:sfC;5?I 
isf^fa Sri'S ?iif?i?ii f5(c>i^^ 'sriisr^pi-fawcfi- 

5p>ic^i;ij af^®rs c*ss C5!g^sri?r -q ^sfca^ csifar^ 

ai^c^ffsir^icyi'^ ^i?ii si^vi^sI^'SfiTf-^c^R ^isj-ii-f®- 

va^s a '5iiT5j^i'far:3ic?T^>ri;3^$ fe2^T^i^??5rRc^^ Ta^?!!?! 

(reduced) ^^CSf 'snisr^qsi^cyicar^FyiC^PC^g (^55 18.27 ) l 

(b) 5p}Tf^ ®nrf^ «rfc?iT^f^csrc^a asic^ <a^\ ^af^?a-?i ?Fn?^ 

'STrii'yis '6 ca^f^a^i^i^sr ^a f^rfsrs ^^iii ^iT>n^Bi-c^i-ii 55r i 

(c) ^ir55?j5i45i^yic?ii5j5>ir:5p^ ^iRr^si ^Ta<2R:ac3fa "imu 

^RI^el-C^I-<a ?i5]Tf^ ^llfjis ^1 ?iaf^ 'STilo^l- 

T5«:>icaT?p>TW^ 'sjc^cs fa?ii ^ ^^csr 5n^OTT5?55?pr?^fs?p 'snif^csa 

; >iwmss ac? 'siiif>rs 

‘asTC^ fsKyicaPF^rr^Fc^a ^<caa aasi (C^) ^?r i 

(d) 5ii^c>n«p5|?f:il^r:^6 'snRi^sr §iac?pcar:^5f fai?)i?i f^vslir 

'snpu^ffi-casi-^a ^ruiT^sr 



270 


iS^ (polyunsaturated) 5RTf$ 

^ITf>l® STT^CTTWltFTf^C^CC? fsiOT^e? f^t?r (C^) 



liK51?5T 




^*T.£l^i5tl-^SI o3 

(S)SH 




-\.'!uv.;'Hi»i*l- -<- 7 

H 2 COH 

I v5;‘.-vCj-h5 

HOCH NAD+ 


|ffe^R35icT 
_ v!>i^ Ssj- 





NADH 


ATP 

•5R#i5pfo 

R,COOH 



PPi 





H?C” 07 © 

/©SH 

' Lwm^c^ 


AMP 


R,C~S@ 




** lo ^ 

!lckp!!< 
®SH 


o H2C-0-C^, , 


?ffeRr<j-5raii0^ 
CDISlt^ 0 
II 

H2C-0-CR> 
HOCH 
H 2 C-O-© 


fl2-C-0-CH 


H 2 O 


H 2 C-O-© 


vii(<5Pr 

ADP 


r. ^0 

R2C'^@ 





<5lti5R5Fa^ 


t,2-vEl3|f|^C>^<Jl5;£, 0 
0 HoC-O-C-R, 

\l ^t ' 

R2-C-0-OT 

HoCOH 




.515^ 

'ATP 


, C<>l&d 

if HOCHpCH-JNKCHJ, 
spTTC^FigsifeTcT ^ 

(H>-0-CH^H2Ki (CHjls 

—f^f5% 

CTP 



WiWW/iJ/iy I 
,psjmm 

CMP 



Cytosine-ribose-©-6 - ©-6-CH2CH2N (CH3)3 


jC?t^tf3lcl Ci^>t^l(5S<rfC+ll?rcl) 

0 HpC-O-C'R, 

RjT’C^O—CH ^ * 

H^_0--P-0-CH2CH2l^ (CHjlj 
OH 


frat 18.27. C5if5t(SR Tl 1 
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5?l I (e) m\ 

^1 if) il^l^sr c^!k=? ffUTfl 

5i]^ C^Tffffs^ ^RWK^Tkcsf ^ 1 

(i?) 12r®TC^ C»[C^® ^i|fl;?r 

y\k^ (CTP) f^flfHi differ 

'Q JTT^f^fesi ®[^5PlC^IC^lf5|W?l (CDP-choline) 

^?[ I (h) c»tc^T^ ^>iC¥T?;^Tfe=T 3q^>!?;?j5n;?PTf?i5i 

'51‘3C'S P C?ITWl?p?if:?P$ (CMP) G Cffff>|fsi(CS?l 


AIPX ^*^^f>>75^7?v7 /^AC'P CTP\ vi:Wtf=V/oWem'/.W^ ^<lT^^5IJ5ro 


y 


\ '^■fLy 

,'''~ M J+'' \ 

‘ »w ^ \ 




x^*3:cqiT- 
^5nRTor;isi!3ci 



W\( 


2 + 


<J 



isf^f^s^ajTsrs 


sp's=l?Plf&(Scs? ^ 
^ssncTelolWI^rt 


L..V.H 



/ 


CT^?T- 




.^'■yfc?cioi5i57r^ 

-^--SP^Spite^yfCW^cT 


i^a[ 18.28. ^FJi??tf5f®ci?»(t;R?i'j5i]f5it^ G jpj^TPtfgf^r^f^jTn) Tiv.»i^«i 


2. W^splfsTST : 5p5ppif^5J^«lH5J'5IIT5lT^5T ^<?nr^ 

CWjfcR >iSlC?l f>lfef‘^'^siR5I^TlIl^!T 

5?l (fgg 18.28) : {a) ^^TRffj'siiTSfT^^ ?6F?n?l 

©iT^ ^fg?n 5p^,c??T^«iT5i©r- 

^nuT^csf <i?gcr5 ^?i i (b) ?f^c^|5IT51©i^it3I]^=t yiT^ffe! 

^^t?IT5pyiC5p^ 'Q ^ I 

«i®s»Rr 5ca ^f«r® i,2-\st^?sic>i5t^® ^<?nT»f=i 

f>lf^f^-^«lT^'5flT5n^!ia ?F5^5PI^^cmn5II^ 
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^F7R?FT^<?IR5!’5nmT^=l ^r^TJlI^SftagSf ^«!^5PRICW?[ a®TC^. 

»5T5l(^??^ fJTil^fn (CMP) >Q 5j55l?FTfl§f®5||«IT5T5r^iT?lto5 

SIC$ I 

c>ifgsT a'STc^ CTf?r=i 'siif^i 

'snisii^q ^<3^ ^«2rR5f^n ?p^5FT?^f®ffTC>T??rsr 

^ CWTf5IC5T^ ( ‘m 18.28 ) l 

5p3j«FTf^?®«i^r^cs!ifyi^5i >f5ic5i a«jn:^y 

^I9|C?PW?:W?l f3J?IT5I fjif^f’r >lT|f^f®fff ^1 f>Iil^*51 

?pw]?$y®?p ^if>Tc® ^ y^^-^T^faOT?iT^c® 

5?i (y^s 18.29) I n?r^^‘y nw y^if^yn-^i^'snTyii^ciysiOT^sf 




(5i^.v!,l^fgR5«T5® 



f5|4JSlf<T- 

CMP 


fSlf^ 

gfea^ <lfel5F5K5F5 
valScdlf^lJcrT 


,%1>H>W(5^- 

vNI^WI^i?c^ 


fs'is 18.29 ji’scjfji'i 


«iT^wry5i^5i a'sr?:^ ^a^y^ ^n^^RTf^f^cf f^y^y^- 

®T^yaw!ri^c®?i 5^T^i^y\s5f (CMP) ^sny^y^i 5p>i5?iyi^y®gf- 
'BTT^Riyyi^fff <3 ?[f y^iva^yii I 

3. ys^F^c’irsrraifsrsi : 'sfi^ '^?iyij^ ^fm <3 cf\h^ 

^tus a«IW y^^C^fiy^l^ »ft^T<l <3 sjT^ctTC^iq^f 

^©IC^T^r^ Jl^CSiy^’® ^ ; -SIC^ ^]5TT^5T-C^I-vfl fjTysf'^- 

c^piy^R ?i«(Tsr; 3 i ^iT>fT^5r -e ?p>ic?pTC^^=r ^ 

y’sp^c^iy^^ ^y^?n y^^^c^mTinycrcs? '^f?i«['s 

^91 ^ ( fsa 18.30 ) I (a) cl<-C55I Sjsnyij «nTy>i® «fT?:?IT^l|c=?C^ 

fgf^nu 'siiTyj^^ '6 c^r.a5(^^sf ^ fiifcT^ -^iTy^er-c^-ii 

^<1 I (b) ^Il^CiFTCWTCsi SUT^^IlfsTW 'SfT?!*! 'Q 
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fa^re “^rfsif^ffr-c^i-va 'G ^if^i 

s-f^c^T^^T^cgrHpvcnrfyi^i i (c) a'ffcsr 

vfl5l-il-f^-H-il^5 <3 3-f^C^T?^?Fv?:^?3^=I fn^I^C^CWa ?£P?1T?I fa^T?^ 



1b“«5 18.30. fir-tC^fsiWPw^ >i“';m‘l I 

^?I1 ^lt^T^C^fs^‘^C^TfyiC=r ^?I ^T51 'SfRRl 

f^Tir 5^?I1 ^ I 

{d) ^g^?i ^}PiT^5f iaT^c^Pcacwa ^nyfi^sr-c^-ii i^tus 

^rrfjwi ^ c>i?nT^^ ^ 
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; >i^c»n:^ w^c^ifej^T 

ff?ir?i f^^fef^f-c^ifsicsi^r ?p>ic?FTC5j^f5R ^9ff^ C3i?TjRr^^ 

'5i<5(:^ ^^csr ?’?p?c^i3iT?iTf5i=r \ 

'Q ¥>iC¥T?:^ifff|5T f?r?3^Rc?i?r ^ (d) '5r?c»i 

^f«r® ; CTC^CS a«IC5I ¥>fPPTC^T?5|s? 

fajum ^>rc?pTC^Tf5js[ ?r^ff^ 

?p>ic?FTf55rc^f^^ ^ 

wmm '5in>iTl5j-c^i->fl 

'5fTfy|5Il f’5p?C5TT3ITIlTf5IC5T?I 

I 

^‘>lfl?^$ (catabolism) ; 5r^<®, 5[fg^ 2f^?^ ^eTi?[ ^pJiCSFI- 
fo^f^Cvs^ 'siifj? 5ic^ I '®ifij^T\“f c^cs 

'srisf*!^ ^TS?Cq^ f^r?!] 

^pyiwifsifn^ 551 I 



fB3f 18.31. C?ff5[f»lCJI'<'5[^>ff|fs I 

?F>lC?PT5il^C'^W ^2 ^T?ll 5f^f^C!E}C^^ 

?IT5IC5I C®f?yif«I=T 51 C^?PTf5li:5<l 55755 (C") ^U$ spnf^ 

'5nif>l®f$ 5.^ 5^1 515 ; ??Ccl 55T55OT ^T^C>!IC^?>if815 51 fflT^C51- 
C555STf5f5 55 ( fss IS..^! ) | Cfflf5lf5i:55 C’^CS n5f$5 

T5’P‘^ ?5fgF51 '51T7:5-CSl?5f«H-C^TC5|C>&55I «nPlT^5ltT9Tl?R57:W5 
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C5if>r?«2f5i ?Frrfd ^nrfyi® cmeic^csr 

^5WT^hp3 5^C5i 5rT^wi?:5rW«f5T 'O c^ncsic’^sf 
^ I 

eiT^Tspjc^FTSfi^-^c^?^ faro 

5rT^C>TTC5|W«R ^ ffn^C>[TCas??TfsiC5[a W5r?^C¥R ^f^?i) ^iif^ 

^^?ii 5iT?r ^«nafC5i fac^ifapi^pfc^Fic^ifcisr j^n 

?5l?:3T?a5|:?p3p5T^?(H5}<5I]TSfT^R?I VIC$ I '^|TfTSl% 

mi '5'5Tf^f?si^ ^5nT5fFi-f5iOTi!:?iT¥>ii^ «a^? c^fm 

5!n ^«iTS[5i'5nTiiT^5T ‘^j'Q^] m i ^n55^i-ta?:aw>ic^ ^ 

31?C«RCei ^ ^ ?flt^lf5lf>fC>f?I 5INIC5y 
asca (?5a 18.31 ) 1 

STIR'S! <3 N??:^5ir?iTf5}??icwa f^?C9n3iT?n- 

f5lC!??l Slflj?ll C>l^T3ir|® 'Q ^pJTC^TCasTfsrsT gffSlT® 

a^ca I 

: 5lfg5i5, 51^^, '5I?JIP*IW, 

(striated) cn“ft, JnSlfe «^T^T«!sft W^Zm- 

‘^?5r<l (membrane-bound organelles) sjfTC^ I 

gs^nral^ 'sics? ^pyj^spifoiHcM ^ ( ai^i/ioo 

aT3I ) : ^Ca'«l C^»ri •• 2, sitoa *J_>ia (grey matter) : 3.5, 

(while matter) : 7.4, : 3.1, «iKn»iw ; 2 ; r.5ffyif«is[ <3 

'Q H<C9TT51T?lfe 3lts^ '8 

sg^ST^Tt'S <£1 ^n 5I]?fTfff}5:t ^T0|T>t=lte, ^T'^^TC^K'SySI a*IH^S 

Siam's <3 snaifsiJT ojtsla 

5iT^dT^i^=if^ii 5F>iC5prf5rf-^ ?pfi^s «2 itc^ i 

5p5tc?pTf^f‘ST^ aijTsi^s c?Enf^^f5iw?r fsifeai siRi aa^ra 

^i^Tca i 8 .i >8 I8.2 ) 1 

csjcfN 5p5n;?pTfcifai35^ ^iwi c5ff>i?Rfc=ia afa5!T«r^ aiaw 
cen?^^ af^3iT«i ^st; ai 

cwrfeKSRi afa^nert 1 csrif^^ ^?«r^T?i ^yfc^rfsrfac^a cttw 

^f?WT«i I 
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18.9 

1. f^^F^c’trsrmrfeR : f’3p?c9[TsrT?iTf5ic;Tg >!<csr«i, 'O^ 

^5}t?[ ymm ’sttc^ts^i is. 8 i 

2. : c^f^ciTsr, sttc^ts. <3 «if^;Ric^i5T, 

v£l^ 5I?I W=?I ^^>^T^o! 

tT«TC5?c^^i^<( fgigTl 5l«rRFC5I C>rf?iraTf5|^, <3 

'srf^snc^Tfsi^, 6Ra^T?r ^iT>fTl^-c?j5i-«i5 

5?i, si^ csf^fi^ 

I '5l^s'^<l ^TIlffiST^C^lW ?a55lT?l 

(UDP-galactose) 

arlsTTf^ c>ifgc3T5iT^c^^ ^?r 

( f5ff 17.24 ) I 

5ffgc5 ^1 fg!?iT?f 

^5ff^«TW^ ^R1 C3itaT>!T^C®^ 'Q 

OT^jnui^® I 

3. ’Tier^SFlf^® : yfT=^C¥l^T^C=?CW^ f§?lT?I 

‘>if§F?i’ yiTffiw^ ^nc^c^T?>is?-3'-?f>iC5p^-5'-?i5yi?:5pi>iieic?f^ (-pj. 

164 3^T«^C5P^ 49ffij CTI^f:a[>!T^C®^ ^ 

??1 ( fes 16.2 vQ 17.24 ) 1 ^RT5 

(catabolism) ^1^1 

^?^C5r 31I5fFTf^® ^Tf5f?Il JTTs^C^P^ -il^? C>lf^C3T^T^® 

^ ^^?I] ^T?l I 

4. ■ynT^fsT'Q^it^: ff?iT?f 

(UDP-giucose), 

'Sinf^i® (CMP'Cialic acid). ^'§fv5f^;-i3JJ-'5int3^^I^5I- 

9TlT5in^CljT«?'5in?iT^;^ (lIDP-N-acctylgalactosamine) 

*1^51 ^51 (sequence) 

^TSlT^f^^ ??I ( f6a 17.25) i 

>n^9^f5I >8 ^TS|Ta^l?I I 





in 


18.10 

c5Tff?P5Ti, gs?, ^?r ^?i i 

yi?*^ ^9J[-^R=T (even-C) 5pnf^ 

^?I I ^T51 ^¥5] <3 ?f<iIT§fW 

^iiCT^T^ffT-c^i-ii 'S 5inc^Tt5q5r-c?js]-vf] >it5;tw5 5 !?^ 

C?im ?|5f^5]l (long-chain) ^nfl^ ^^1 ^T?l I 

«IRR ^II^Ca^TCiSrTC^I (desaturase) fSP?IT5l 

yi?9|^ ¥iT?5 «hrf^c\5<r sfc^ 1 

(odd-C) --qshf^ '5[ITc^5fl- 

'QUi^iW- 

^RC«1?I ^R] 5^-«PRf^51-^f (dicarboxylic) ?p]T?^ ^IT?>l®g.foi?i 

(18.4 aiitf ) I 

>lT^Cl5mri^C5I W?Ij '5in?yi® f>l^’=k5I^ (fatty acid synthetase 

system) T3f?II?I (de novo) '5inCT^^5J-C^l-^ 

spnf^ y{‘sim<>\ 1 9=?i‘^i5fl >3 »irh?j c^tcsl ^iif^i^ 

^ts ^T®7 ^^R f^?3'?IT?r 5if5TW 

^^1 ^T?i 5TII 

^PITf$ 5=T?t:^4C«T^ 

^rc^i I 5iT^c')f4Sijfe?iR ^ii:4T5t^?:§c§5 

^r?i^ >ii^fg^ ^nf>i^' seg^g a«f^ ''tc? 

'sinfw^ (iricarboxylate carrier) ’figi 

?lfel;Tg^Jjr§?IR ^gsfgfpl (inner membrane) ^?g?n 

'SIK^l C>1^TW Cg5T.£51SrT^lI iflT^f’l <3 

^s^<S^T^C5I^ f3f?|[?I ?^?I1 'Bi^iCSjr^irfj^CljS <3 «I5TCT^7^fff-C5f|-<i} 

^cg ( 17.15 a>i3? -Q f5g 17.21 5 ^<n ) 1 c^fmgs 2 jT«i) 

gjqmT?ftg c^cg >ii^i;^i>icci ^iK>i^T^5i-cg^i-ii 
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I «ITC?IT^^CTCi5^?l fSRIRr «£I^? 

«I7Tfyi7;®i7 C^T«fl5I^T|si vfl 

?^C5f '5l]TC>l^T^c7-C*51-vfl I ar5l%^ tJT'lk ^Teftc^ 

OT^siTCSf?! (fermentation) 5R5f 

«iin:37f^^ c“!ik^ 5^?ii 

??i I 

'SlilCT^I^el-C^l-ifJ >fT^t^T^C57 ^ITC^f^ST^ei-C^isi-ij 

^T^CfflW, ?ITC5ITfBs7 <3 yil^TC?!! ^pk^T yi?5^ 



fR 18.32. ^)t:^^^5l-c^1--‘i ^JTf'iSTrk^' 


f?lf5I?Il 5nn:5flk^-(?Fl-iJ (malonyl-CoA) ^?:?I I 

>is7c^ a«if5j^g ^s? 

VI I c»fc^i^ 5PT^ ^<*1 ^T^kic^cw?! ^ 

csnte^ ^=n^f<i^ ^csi carfi^CT^^i 

^^kkRTCUrf^??! 511 ( fRI 18.32 ) ; C«f^^ 5^C'5' 
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^‘3[i:'® >5T=n^f?i^ ^^csf 

^?r ’5iuOT$i^5r-c^]-‘a niTc^Tfsifff-c^pi-ij ^■nr^f^To 

5?i I uuc5fif5i5r-c^]-^a fqafsif^^ srrtiic^i 

ap ^ I 

(a) ^Tlfe 'Q 

oQ^? ?inC5iTfsT5J-C^l-^ '51'^^ mSITfsiel ^IsilTgPW 
^<^[<1 ai^”!?! (peripheral) '<3 C^sl?! (central) >lT^?]5;?iT^f§c?l 

(f5s 18.33) I ajisf'os, 

(acyl-carrier) ^?c«r 4'-?F>i?:?PTaiTC‘&W^5^ 

C5fk^?l I 

(b) 'si^sa^ fq^i-f^sc^rsnwi^-vasii^'T^si 

^s?:«r^ si^.^ aT^"f?i 5:^175 c^alu 

>fT<j^^':^r^?SC5r STTICSrifsTef ^C5f^ 5?1 

3hTC5lTfs(el ^C^<1 ar^^Nl 

^^?ii 5if<i; ^ncyR;67^iic3T5T^5i-vflsi!^T^3i c?rk^ 

1 (c) ca???T^ ?>i??ijC5i?r 

ki)i-f^?:^'5in>iT^ci-i£]si^T^5f fa^T?i v£isT-i)-f^-fa-.fi^5 

(NADPH) 6^1^ ^f?l?Il h^l-?iTlsff|- 

I (-'7) f^l5l-5;T^§f?l- 

j5T$STc^8?<r fe?iT?i ^i f^T?ii 

^n^l.f^^l-'5r>T?‘!'|f ffUT?! 

vfi5q-><)-fe-?a-^^5 5lc^ ^i^cSTCSrsi sfi® 

c^k^ 5?i I ( /) ^?K<i c*ic^® c?ik^^ '5fn>iT^5f ^•yffij f>iJjw- 

'siJTJiTle^ a^K^ c^a1?i 

aT#?i ^?r 1 (j?) ac^ siiTCeiTfsifff 

^lac^pc^c^"?! f^?iT?i 5iiK5iifsi5r-c?p]-v£) 

c^a1?i >iTcf?j5;?T^?§Cfff ; "snosa^ ^acii (h) ( f ) a^^ 

f^?^llT^?5}^ 5IC^ I 

^pf«r© aw-^f^lil ^*3K51 SFC^ aT?5lf^^-ilsi3?T^5I 
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(3it9T ^ I yiww c»fi:^^ c«ik6T?i w5if^c«^ 

«n]f7{^ (c, 5 H 3 ^COOH) ^ 5 ^?I 1 ^ 3T?C?J^«1 ^ I 


C 02 

-t--— 

r->^SH 0 0 

@C II II 


/ @ SH H00C-CH2-C^(^ 

..s ,Al^w 

- wC«Tln^ 






\^ ^0 

rH,i 




-5~C-CH2-C-CH3 


'S'-C-CHjCOOH 

\ ^SHO OH 


NADPH \ ^^-C-CH2-CH CH 

«iii[-jl'f®-P4 I ^ ^ 

NADP+ 

I ^* * . 1 . < CLI r\ 


'^^!UJ{S( 




,®c; 


®c 


4. r f:5 ;^5-C-CH-CH-CH3 

Ls NADP+ NADPH 

u * ^~y <x L 

^ S'^c-ch 2CH2CH3 / 'SRt^itWsnksitf^ 


^mipfi^pm 




H00C-CH2-C^SrA) " 

^ ^^S~C-CH2CH2CH3 

.'^^S-C-CHaCOOH 

(eT iI 0 

^-^5---C(CH2)i4CH3 


CH3(CH2)i4COOH 


SH:5(1il?f SH M, 
SHIQ^SH^^ 


18.33. ?F)ti5 wris ’=i"'^»l*l I 





2S1 


(c) (e) f^fgf?IT^e!?l W^H SCfllWjflfl ^q-ij-f®- 

¥>fc^ m«ir^ jutTsi*? 

fspjim v£i^-ii-f®-f^ '5i<3?i h;^T?ic«f?r 5FC5r ^ (17.15 

a^rsr ) I 

2 . srr^a'rcsFTw ^*f5r^{^;fw : ^^sih lo-isfij ^m- 

f?I?«f^ (Cio—Cis) '5l^C^ m5JTfs(«J-C^l-i} 

^TT^asrc^ic^i ^it?^ 

^I^TWl i>?[ ( fsj 18.34) I (a) mi'Sl ^II>IT^5!-C?p]-il 


SBK?frf^-(3^-il 

p ^ 

HOOC.CHoC-S® 
>PIlf5lf&c^-(^T-i3 

P ^ 

CH3(CH2),4C~S® 
^3i5iom^-'®nfi^^ 
CH3(CH2),4CH=CHC-S © 



®SH 
C 02 


p p ^ 

CH3(CH2),4C-CH20~S ® 
NA’DPH 7^- 

v'N ^Cr-^-fe'f^T-lr-'"^ 

v^n3Vv^M2;,4'-'>"'-^ -'vd' NADP"^ \ 

v53-ii-S-Pr-'i^^ Y ^i^ji^fiij^s i >n^ -<^-^ 

NAOPH 


,0 


H 20 

dOfcrik^hR^-Of^fZ^S' ^ 


NADP"^ 



CH^lCHalfgC—S® 


.0. 


fB3; 18.34. ?iT?c^fc?rrc5( ^rlf5 1 

f^^l-f^:i:I^lT>TT^^ C^l-il fgi?IT?f 5HTCprif=15J-C?Pl-^a 

p 5 ^, T^iJi-f^c^T'5ni>ir^5i-c^]-i) 

5?r <3 c^iijsr^T^si ^ ?ii?i 1 (b) f?i^i- 

I (c) fg5?iT?i wsi 5i^i^?ii ^itsi^i- 

55Iii>il|5l-C<[q->£l '^f?I«t'® ^ir I (d) ^}T5f?Fl'f^l^- 
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'6 


«npn^5r-c^-ta ^f?wi '^eRin 5 ^-^^ 

'Q '5nPTT^5f*C^l-v<l 'Sr^C^ '^f?ief^ I 

3. ?FFTf$ ’f^Cismn : ^n^TCWTCSI 

fe>W 5 c<j^ fg^ni?! 

(oleic) 'Q «i5iiRi '5T>r^‘?'f 5f]Tf$ 'snrfyf^ 1 

(a) f§f?fT?f jt's’ji ^iPri^sf-c^i-iA ( ^«fi, 

1^^T?55f-C^I->il ) '5IlI>II^5f =!I9ffl5 .£l=T»^T^i:si^ 

^1 (b) C5I ^Il>f]^5l-iJSl^T^5l C^tl^K 

^T:[ra =5in>ii^c!r «i^c«r i£iqm^5r->isiH^ i^r^gf^cciw, ^i®i^ 

(molecular) v£iq-i3-f®-f'i"[-va|CM >II51C^I 

p ( fsa 18.35 ) 1 


f^?jife-c^-g \^iirfi0(^ ^mkKriiSr f^iGci-lS»iM^v5r<r^sr 
CH3(CH2)^6C~S0j^ ai3(CH2),6C~ (0) 

'SC^rtc^-OT-^ P 

CH3(CH2)7-CH=CH-(CH2)7C'-S(§) nadph 

arn i ^c^p Tcm^ NADP"^ 

CH3(CH2)7-CH=CH-(CH2)7C-(S) ^ ^ 


fBc5 18.35. jpjtie 


(c) ^{zm f3f?iT?r '5i‘3[ w^r ^ !^^?fi f^T?ii 

5T^f^SlIT5TT^5f-il=l^lt31 '5nr>fTN-v£)=l'^I^?:5J 5?1 I 

(d) C»fC^T^ <51IT511^©T ^5ff^ ^IPlT^er flRIT?r 

c<PTii=i3ri^5i ^ ^iT>n^gj-cas]-^a ( m], 

'GCSiteJ-C’^I-iJ ) ^ ^T5l ^ITIj yi?C!E[^C«) ^fl I 


tr^fsCTrr^ ^piici^ »r«i5f^«i ■ 

35?, ^HTCa^ batai^ ca»fl, (adipose tissue) 

^fffra 3n^cspTi:5s?ni ^1 vAijc^mii^fsi^F 'si*^ 
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«nc^ I (a) ^T*fT5fl CW^I (brown adipose tissue) >8 

fgi?iT?i ^yipp^ ©it^ ^f?Rn f?ic>Ri5j 

isnT5m-f5}C^?lT¥>TC¥C^ 5?r ; C^Ttf^l, C^ 'Q 

^gTca?j f^gfk^ 5ir^c^Tfcif>fC3ig 


HjCOH 

HOCH _ 
I 

HjCOH 


flWr ^ '5R!5I??t- ^ 

ATP ADP ®C5T(atW# 






,COH 
I 

i-HOCH 
H2C-0-( 


*P^fc?'5I#ra 
RjCOOh' 

@SH 

ATP 






^m^M’t‘>n^ H+ HjCoh 

'- ■ c=o 

\ HjC-O- 

nAdh 

y 


HjO 


0 

II 


AMP 

iJ| ifikp!p!F^^Plfk(S^ 

0 

H-C-O-C-R, 



R,-C-0-CH 
I 


. H,C-0-© 

Sftsp^smw 

>/^^,,,^x-._^ v,_5s^#w»r 

TKiTJfnr ^ 


WT 

SFIPFt 

Pi 


0 

II 


0 

II 

H,C~0-C-R 


Rz-C^^® 

2-PW%?Tfl1%5 

0 H-COH 
11 M 

R 2 -C-O-C-H 
' 1 

HgCOH 

<oirbil^-fFt-i<i 

RpC^ ® 


R 2 -C- 0 -CH 

I 

HgCOH 


Rj-c-s® 



y 

Rj-C-O-C-H 0 
^ I II 

HgC-O-C-R^ 


0 

H 2 C-O-C-R, 


f53( 18.36. I 
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( fss 1.8.36 ) I 

(b) ?plTf^ ^ITf>i'5 «2lTC?rT^F^?:5TCi^^ 'Q .flf^?n-5l yii^TC^ 

?pnf^ <3 C^Tvfl^Ti^T^^I ^ fsjfcf^ 

I (c) 'snrj^i^^ ^pstwc^c*®^ fa^TW 

'5I]T^1^5l-Ca51-^ 5fnf^ '5Tnf>l^ ^1 ’!SI5T^??l- 

f5icyfi:ai¥>ic5pc^ *5T^T^fa'® ^c©i sfT^c>fw>f5FTf&f^ 'S[jTf^^' 

5?I I ^a»fl 5iT^ci^f^;jf§?IT?I ®r^?[T^f5rW5Tf3TCtiar m =IT5I^ 

^T?n ^‘3[c^ 'sinyii^ffi-c^Pi-ij 

5[?l, ?pcgl l-^IT>fl^5} 

'SIirf^C^R ¥>iC5?^ ^51 v£35f-v<J-fe-fn-'i)^5 <3 

"imm f^wra'i ’^i?^?!! ^T^c>iT5?y[?pTf^?:^ ^^?iifa ![?i i (d) 5tt^c3ti- 
'Bju^iT^^^T^rc^cac^'a fa^am 

c^]-^ 5iiT>TT^5f fsfCTasi 

(C-) 5p;^?jJi?i^f®a5 

I (e) 5p>!^Tfk^^ ^lai 

'srnfjfc^^ 5t[f§?ii i,2-^T^f5jcyi?iT^® (i,2-^T^«}ii>ii^»if§}?:5i^gf) 

?[5I I if) >}%»f?:^ ®I^^Il>fT^e^?5JC^^fff '5IIiyfT^5r§T^C^C<IC*^^ 

fap?!!?! 'flasflJ ^TyiT^^-Casi-^ ^<35 ],2-®T^- 

(C») ^isir^fa^ ^51 

^Sfcia faf.4tc^ iriT'5^ wrcsnfsrc’fai^® ‘*fr‘'i^ (intestinal 

monoglyceride shunt) 2-CS[n?TTf5IC>rgT^i:M 

a«?(5i (C^) OTCTT^n^T^ffifsiCJ^^sr ^iT>ii^5rtm- 

^ ; iFCfff 2-c?ircsTi?5ii:yi?ir^® i,2-^^fgfCT!iT^c^n?a«r^^?i (f^a 18.36) 1 
^j;k^‘T ?caa if) fafafuia >ri?[ic^f c»fc^i^ Mfaw- 

18.11 C^tcc^?;3^5fr 

^^51 : f®CSl?I ^55[^ C5¥TC5iC7^ «iK^ 1 8k^ 3JT?>T, 
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^ c^sfp^gsr ^I'Q?ii ^T?r i 

^iwT 'srfs^ =11^ I «im c^sfCT^sr 

^5T39ITa, W, '^a'm (testis), fvs^m (ovary), 'smcs^nicsi^r 
TOT?*r (cortex) ?F5rT?[ CW5|C>&?1^<3 C»fC? 

^ I 

fa^: 

1. f^rfsrsT f®3 5T<:?5m*r : c^TC5ir.^?i5r ^^?it 

(ultraviolet) a'STC^ {?»Ii:^T^ fe;, C^m- 

^n65f>iC5p?iC5r ^?r i 

2 3T<5!5mn : ?rf c^TC«ii?$^8T siT^c^ic^icsr^, 

^<3RiTC^Tt:^^ ^?i i 

5^7?^^ (oxidized), 

'Q C5^»13srWT^51 v£l >1?^^ ^?n C^lf5f^-C^|-ii3 (c^fffl^ 

^ C?lH ) I c*qc^]^ 

5IT5I^ '5|iT?ITt?:=ll l5'Gf<I=l 'SJiTSIT^W?! 

fsisjc^T mm <3 ^oc^nc^Tfsi^ 

C^Tvflsq^T^SI ifl 51 ^?f I 

3. S^^si'tsT 51^:?SW«I : »^afT«I?I (le&tis), (ovary) 

il^N ^T5IT\i:*f (cortex) C^TC^C^C^fST 'STfllC^C^?! f?P?II?I 

(?^TC5it5^?tcf WTf?i^ 5^?ii cafl:wwTi;5iT=i sqi^i^ (?^t:?ii;^ !j?i i 

5iT=na^i^ c®i^c?i® i 

4. arfnr^fw^ aTf«rc^Tc^?i 

^nT*fH I amsil^l (permeability) <3 ^stl 

(physical) >0 C^TCoTC’‘C?li!;5j?I I 

5. uf^"5fn3lSTCST '. C^TCc^C’‘^?lCe^!l '5iafiI?[Pf 

(essential) ?pnf^ 'SHTf^l^^f^l^ '51 t<i^ 

^T?i; m ?piTf^ ^irfjic^-g ’sim ^ft5?n 

'G stT^cnrcaifksra (vldl) yr?c?i^ei gpi 
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wf?i?n f«f?n TOTc^ 

I ^5TC^ cTT^C’^TCar?^:? C^C5JC*$^5r 

^^^T^fcsr ^?«[ c?prcsrcsa?r§r 3f?rcyi <3 ^it?^ 

6. fff?rT*T TO?T^r •• srr^f^si ^T^Ffsfic® 

(poor conductor) C^T?:5fC5^?fC5r?l 
'51^?^® (insulated) ^f^Ul (nerve impulse) »IT^ 'Q 

^f®C^ 'Sl^TT^® ?in:«[ I 

C^TT^n, ’rf?^C=T 'S ’T'S^r : 

^OT»m-^C3=i^ c^TC5ic>^^5! ^ 

'Q =EFITf$ tfT=l I f5Tlf:i5 f’1^5I?[c| 

a^f®5 f^?IT?I C^ 5f^^?«r^l ^1 f?rC>T5r^f5T (micelles) 

^^?n ^TU i£l^? ^gH 

C»fTf^® ^ I ^a^TTCff^ C^T^SICJJl ^f^I^T?>*f C^lCcIC^SSI wfl^ 
^lT?>fC®?( >lf5® ^ I 

^ N0 ^®?I 2I555T5 C^TC?R7^^51^ ^STI-C^^TR ^T^CciniT^g^si 

^«IT51 ^ ^311^ aT?I 1 % 'Q 4% 

g® 'Q ca5T?;5r?:>^sr i asT^csTTsiTlafsi ^eti ?^c® 

5ifyi^T?i ^T^iKsi acs 'sircyj I ^^c® c^Tr.5n:^a5r vfl?r? 

^^c® ^TWo 'Q ®T5Ta 35rf®-casTW 

<i '51®!*^ ^^c’lKaif^iT aseri^f^ic® ^^?ii 

2ff® 100 am 120-260 f3I?5I2fT3T C^TC5JCs=5?r5r 

«iTm5; am } ?p '8 sim c^itsics^gsi i 

a?® 100 SR>lfrlW (packed) CeJT?^® 

tm 120-150 i5i?sf5jm f;^iC5n7^a5r ^'^i®? 'sp^ra sj^sn^r i 
afaOT casTCeic^a^ 'S ®Tt?Ta ifl5^6Ta^f5f a*iT=i®2 ^psiTtma sntcai- 
cartk^ia arf?® 18.2 g?&^ ) i M®^ 

as^m cjT^c-^rcaif^ sii^cac^a fa^?!!?! ?i®ac>ia « 

'si®!*^ ©iT^naTcarf^si w^fsi ^f*iasT^»r 





287 


5^111 (?l ^«fT^C»f^fof (remnants) 

«ITC^, C>igf®T C^T?:5IC*^»l 'Q ^ 

< 18.2 <3 18.3 a>l5F S^?n ) I 

C?rrc^ (diabetes mellitus), q^tn<ITOi:eT 'ssity^ 'iinTn jfl^T‘3[ 
yf<'5^f 5pnf^ 'smf^vs^ <jiTf^c5f cj^TC5r??^?isf 

■^TC<I I ¥ITf^ 'SilTfyRj 311 (essential) 5FiTli§ 

'BJilfyf^ <yTfe5f C^TC5}C5^?|eI gT3^ -'ll?! I 

!^c^TC3q5 Rnc^<3 cwsi^s^^sr ^?5i?ii 5 it?i i 

C^fyjfcjljT?! ) fsis^’l : 5rf>i^l : 55-75 ; : 300-900 ; 

^>1 : 60-105 ; fji^rTSI ( SITW ) : 25-70 l 

C?1T^ a^rTC*# aTW 10% C3FTC5J??$g5I ; ^ITSTk^l 

afiTsn*! 51^91^ I sjfecT?^ 2-3% (white 

matter) aTH 4% c^rc^ic^^ej i<3^< ^51 (grey 

matter) am 4 ^ej | (spleen) ^5p 

^ca*^! ^51, i 

a^T?i ca»fic^ gji 'Q ^ '5i?:a'^i ^sr arc^— 

s=iiaT?i!?i c*!^ >1^ (striated) ca«ffeo am 

1 % ?! 'Q ^f^i?:?i i 

C?55T : 

(sebum) '5i^l«a af^snc®! 5?I I 3151 <3 f>l^TC3I f*fR 

^5iTafC3i am 4oo >0 100 f^ifsiai^i ^ 1 

>i<T?«t3p c^TC5n:j=ij^5i *^1 :^—a?^ 

ioo ?5i?5if5}^?i fac^ am 110 f^ifsisiR c?PTC5ii:5=6^5r «ik^ i fac^ 

c^T?:5ic*$55i ^<>*p$g ^TnCW?^^ ?r^^- 

c<PT?i 5?i I fa^Rim fa^ >if‘i9^ 

5i3ic?i Wffi c«iTf^^ 5^?ii fa^ 5:?i, wm ^sici fsi§^ fac^ 

af^ 100 fsjfsifgite am 560 fsifsisnsi c^sin*^?!?! «itc^ i 
(TPTisn?^ ?a^^«i^<3 fac^ ^ 
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?iccr c?rf5^ ??i i <3 csrWijfcsT^r 

tam.^ c^TC5ti?f?§i5f 1 ^sia- 

^TTCS^r C^R^f5I<3 wm 555f5^ CPf?[ I 

?I5IT»IC?[ (putrefaction) ^pcsr iiim C^P;fflC’'^C5|?I 

^tI^K»I (reduced) ^^?ll <3 C^TC^^^lTSi^oT 

??! I 


^PSTh^ to a]?i 0.75-1 aw ^grca^ 

tot (intestinal mucosa), wj^gq*!?! (testis), toT«r?| (ovary), 
'snic^w '5^, (aorta), 

tom 'sinwi^T^cT-c^i-^ i 

aiJTSl^S ViK^ I 


,^OT5TB^-(3n-a HpO 

f r\ it 


-c^s® 



I CH 3 

\ ^ I «« 

CH3C0CH2"C~S® 




<3*I^5JcTiBf^^ «i3 

®sh 

v55'5Fi35l^ -(3^-«53 

"x ou 

1 <0 ^ 
HOOC-CH 2 -C-CH 2 -C-S ® 

di^iSsrBr-^-a 
cflcr-.55 _ X_ 

. 2NADPH 


ZNADP*" 

cvi'£/l(.ciifci^ '3rST^Tv5 
CH 3 
I 

HOOC-CH 2 -C-CH 2 CH 2 OH 
OH # 


'2H' 


ft>ai 18.37. c5|«W-ir^ Tvcm*! I 


spCc! «llTW(:toiK>l^T^^-C?I51-^fl'5i<2[ (18 4 £fy|5f 

>ito ^^?ii vflgs 

( ifl^543iltoc^l-.fl, HMCf-CoA) 
c^T^^isri^si ^ ^|?i] ?iiii I ktoif^ 

f>r^*i[*^ (HMG-CoA synthase) 
toT5l 5lto «fT^ ( fRf 18.37) I ^ vii5(-v£i-fe- 
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(NADPH) <3 vfl^^vflSrfiS?- 

f^®rif?r5 c^»£isiWT^^ ^ ^1 ^ cwisnfsf^ 

«inf>n:^ i »£i^»fl?ffsF-c^i-^£i c^n:5ic*^5r 

>I<C?ERi:«I?r ’lfv6?^*ff4! (rate-limiting enzyme) 

5111 c^T?;«ic^5C®Ri uniif^i^, ^m c»fTf5^ 

^«wi 5};^i5T=i ^ ^f^>icci?i a^ic^ »£it faf?ii gpi 

“^T^ni c^TC 5 ic^c®i 5 irm ; 51^5 cutc^i 

i£i?i®?T|5if^ tai ?ic5 c^c5ic=^^5i?i >rc^>8 m ^fn 

c>i c^PTCsic'^^icsfn ^?=iii?i^ <3 >i<i:i5f^«i ^f^i nc® 

(b) w^rcsri^sT^ C'^mrfsisr ’r<sw^«r: ct'otccitcj# 

?af?iTii 5 ^ ipic¥$ =51^ ar^5rTf^<is 

^ 5^ CWC^fTW^S-tpyrctp^ 

5111 ^c¥TC3i^ic5in:5ii3 5^T^C5ic'sr?i a^n:?i c»fWT5r ip>n?i^ ^c^?r 
>lf5^ ^T=fi^ 5PfCtp$ fsfsiq ^#cgr 

C5i^TC5fTCsi$-5-nr^5T5p>icJFc^a (fKi 18.38) 1 ^1?r 

i)?pf$ a^Tc^ c^ic^rai ^“tii 5tc« 

¥^C5F$ i5jTf>r?ii 3-^3fiC5PTi:«i'»rc5iTi:=i^-5-aTti3n- 

spyfc^f^ aT'Qui vn^? ^t 51 aT^ppic^TC5i^7CcrTc=i^ 

^T^5T <3 ip>icip$ 5T?n^?ri 

artc?ipp5it^c^ af?i«r5 5111 c»irt® '5n^Ti:2RC?i\5-®rrak 

'sn^c^iTc^ic^i:^ fspurn ^i^f^i^n^ersnifeisr ai^c^i- 
iF^ic^fc^ ^ai^liro 5111 'STSsa? caf?iif=iffr f^i^c^c^cwir 

fa^nT?! «iTlwT?:ac*&f5i5r ai^c?iTiF>iciF^ <3 ^T^fsrsir^- 

'BiiTfcjc^ ^iwi f^fgrai 'si^aR « 

aT^c<n^i?Fci5^ 1 (p'icgT® ai^- 

f>i^<?rc^«?ii fsniit «nir<3 ^T^oiTcac*^?^!®! aT^c?niPi- 

cipck >if5« fsi^sRii ai^RnipJicipi^ 1 >f%»CT 

ii5T-^-fe-fan£j^5 <3 colters? fjii^ctrdcarii fa!?r7?r 5^ ipn:«^f>i5r 

aTtC?ITlF>lClP^ fsiWTfn^ 5^1, aT^«TiPlClF$ ^1 aipw 
fsital C^^ST TO I 
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(c) c*3Pi5rff5r^r : s^i^cgircs^icsi^ 

C^lfsisj ?gfaT?r C'gJTSrfpJsi ^cr;?:^ (molecular) 





yfT^C?R:^^ f J?[l?l v^ (carbon skeleton) ^5ic?l?r 

ffUTCSTTC*^ 5?M ( fsg 18.39 ) I C«IC^ 

^qs ‘»ic»f ?PT^^ ^ 3?T^- 





291 


(double bond) 

.^5Wg ^ c®5jWT?:'^<ic5r ^ \ c®5j- 

CTn?^?ic5r?i *piP9“|®afC5i^i ?^afi?jOT snuic^i ^^csi 

,CTTC5It>l§?rc| ^J\ I 



48.12 filf^ 

1. ^1 W?ITC^?§>r 

'-t?lWl>l C^K-n (lipolysis) ^lt^?ii 5f<5>f?C?}’5I'l 

0ipogetiesis) W.^ ?ice|^ 5liaTft(?P5 ni^, 

(beta-oxidation) <q 

C'TC^ (ketosis) ^ r^fUS uf^I ^?S{C^ 

•nroi (fatty liver) C^TCSR?^^?:®!? '^?IT«I'<3 SPWS mn I 

51^ SfOTC^I 'il>T^ ffl'jp'l ^ nf^WTCer^ ^11 m « 
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9^9^ <3 ^ 

(a) ^^TC?r C5IW5IT?I (adipose 

tissue) (lipogenesis) ^7?f : (/) ^sT^jfsrst 

csi*T^5iTii 5i;?:^Tca??f am OT?r i (») 

5n^C^TfcJ?>!C>l<l ^flSlWT^ST ^ 

fv5?T^®TCW:sT^C^ ^f5?I] ^f5I?I1 5i:;C^T^ 
f5fC>Tmp>!C?F^ <3 ^!K>f^T^5f-C^|-i! ^^ar*f^5T^ tl^?l, ^C5[ 

csfw^^R c^Tc^ y[5f® ^ I (///) unfcT^p 

^i!I<; cac*^^ 

^?c?R«i ^i^?n ?P5Tf^ f>iifc«rcGC(^ ^af?n?i 

5013?% ii|ST-vfl-f®-H-'fl^5 (NADPH) 

^ I (iv) crTTOT§r^5r-(?^i-^£i >}fsp?i ?pf^i|] 5pnf$, 

'snrfyi® f>f^i:«n:kw?i 

%T<3[ %'5 ^?ri (v) 

f5lC>n:?IT?Fy|C^$ ^T>!T^5f^WC?PC^C3f?l f^?n ^T^T|?11 ?FITf^ '5HT?>f^ e 
f5on:?riw^?r fsisrc!? i 

(b) CT'PFsrTH (fat mobili¬ 
sation) >!l5Fn ISif^I W'5\] f5T?n?l«l (0 ^ 

err^cnrcaif^si?! (vldl) 

>i?c5R«i '<3 ^5rr?i ^T9ni=T c^n 00 c^f^f^snu. 

siT^aicaif^ «iT^cac3f3r fam a5ac>T?r en^cai- 

caif^ % <3 c^T^3i?:tii ^noc*Rr am 

area i 

(c) ^siJ^foR CSf^^cfra ifFTO ^dR-Ca^fjTf^^S SfT^C'rai >lta 

^'Om fWAI ta W?l, ^FCel 5WaC«^ (lipolysis) 

^us ^ 5?i7f^ af?Ri«i 2R am i 

(d) ^=T:5[fffr=i siRT^o ?piTf^ wTa«i 'Q 

am^ia ^^aT»R f=?c%if<iasi (ketosis) f=RTa«i ^ca: 

(0 ^feiCT^r faro acs i® «mf>ic®a afasiR ^’smi 
fa^-wTac«ra 3?=n gpi am i 00 

a^ca%<3(:wiRf>Pi ac^r ^mncefrsrnfai:^^ aroa 'Q «ia>iTa«i 

m, ^ m>i^T^‘Can-ii ^®i;a fsrfeiai 





293 


w>s!^ ^meiT'snrwf^^ «in:^ 

W-WRn«) «nTc>i^5i-c^-va 

•**if?i?R;^ >iT^f^ 'sfirfjf^ BCfif >i»^< wTf?i^ m i 

(e) C5ltf^5fl?I ?p5^?:5FTf5|f-^C^^ >i<C«R«1 5?T^T^C^ “^nC?! I 

2. 5Ii^n=T : : (a) 5q?PT«f=T 

^C5| f5J?;>I55f <3 5FiTf$ ^TfJIC^g ‘^T?r 

WT^:«r^ ^=11 splits '«l]Tf>(C®^ 3=I5^eT'»I^) I (b) 5j;^T9H 

5i;c^Tfs?<3?:s?c^f3iw^ 3iT*ii<:3i ^^Tc^mirfj^dcik '^f5?i]«i ^?it?[, 
5?coT f^’ji-:^T5C«i ^iTcyf^T^oT-c^i-ii) Bcgf ac^ 

5T1 aTf^?fi f?j5C5H^5ff?i aw 1 (c) 

^ii?^®, c^TC^??i5^5r mK ffTi^caTcaifiJC^i^ 

(VLDL) ^^T^?I1 c®f?[ 1 

3. 5riC^r^?$%R(® : (a) C^I*!^5fm 5C^Ta- 

5ii^cac5r^ fg^m ^i';^^?ii 5?iTf$ 

«iTif3ic^^ afg?!!®] ^cg, (h) 5f?i?gc?«:^g ^ac? 'srnc^nfsR 
<3 csiia ^c^Tcsi^ ^T^it?ii c*f?i (c) ^iif^ 

^nf>i® I 

4. ^fTc^fSTfi?^^ 'Q 5T!f:-^r:f^nf®TiT: 

CW5 a^gs^gsiccT ^nKgs^iisr ah 'Q sri^ai^ '*pfiR5 
■5^?ii >ffsp?r TO, ?pccf c5i*fTOW 

5h?^C¥f^ wh ahsnei ac«i^ ^h aT?r 

^T^i ^^fa^ <3 caalc^ ahg mi mhs 1 

^Tc^siufsia 5p>ic?j»Tf5?fa^, c^Picsic^^^jsr o siT^carcarha 

1 

5. : (a) k^l'Q CSI'fTOT?! SIT^Ca^^ 

ah?i gsfg?!! ^T^m, '«i5Tf>i® am 1 

(b) ai^c^ a<csf^ei gsicgi^T^cg^ 

¥iTfij 'smfac^g «^^aT^5| 1 (c) c5?TCff!c^gc®m 

hai^C^ a^lh^ TO-Ca^5j-^f«I^ cg^a (Grave’s disease) 
'’5i^if^i«p asgca^ ^csi (3FK^??ygc«ig s}TQi*a^i 1 
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6. csrT«r 

CaT«f {a) C5I*f^5tT?I ^C^- 

C>15jf>}f^^ 5fT^Cm®??T f3i?n 5Cf «nTf>K^5?.' 

‘^T?I5fTci (h) '^ffTCaiiJ ^^-siTfTiT C*tC5: 

f^C5T5?TfjJ^I (ketosis) STTSlks^' 

(ketonemia) «I$I?I (c) CSTtf^ff!! '5rT?T3l=i 

7. vfl^ 

C5fJf?P5fT?I ^T^T^?n Wf^- 

SfTSlftt^^ '51TC?1 I 5T^1 

5?^^l >l?ClR^e| ^T^I CW?I I 



(Protein metabolism) 

'sia c»iTh® ^iTsiT^CTi 'srcjplf^ f»rar<i 

SITqJtSI ^Tf>l?fl 'Srsp 'Q ^SfTil C^l5T?[ I 

'siiisiitwi a^JH^s ^^i?i caTf^=i >r?csr^«i 

^?i I ^151 fT^i faf?iT?ij=T, c^jcTTk^r, 

sjT^i a¥m ^cs^h 5!^cs(^«r<3 

^^?ii «fTt^ i cwc^ 

CaT?$5I ^I^Tl!l ^^^'Q 

m I '5l]Tf>^®*^fc!^ '5iay^?r (catabolism) 

>i5i?:?f ^^Kw<i siT^ctrc^si 5n^dr?:^5i-f^5f[sT ?pr5t-?p«^tc5|?i 

(carbon skeleton) ^f=g5i f^ar^ ’JW aC«I «JTC^ I 

19.1 (nitrogen balance) 

arcffi?! ^?»r ^^ifsT qT^ctrc^si catf^^ sjjsfi 

c»fT?g^ ^incsrifsi^, 

^^T?i?ii, a^f^ #i sii^Ri 

(nitrogenous waste products) ^T=^'0 sjs, 'ilil, fa<5 a'^fe 
WIC5I 5ii^c5’it!5fcsr?i c?ii^ 

c^Tsil cffc? srr^ircsfiT-’rsrf^^ (nitrogen 

equilibrium) ^?I l ^a^IC>f5 aCff 

ac^ >]5 i?:?i cm^ 5i[|:s§RSF5r- 

sfRi (positive nitrogen balance) 55 ^ calf^^ =lT«ff 

c“iiT^^ =ii^drc^‘CT^ >i5ia?55fT«i siitc^TCiS'si K^<i 

C5f5^ (excreted) 5 ?| ^], tatf?*! CaiflJsT^ta ^ 

>1?^^ ai^i?! c?!f5^ 

siT|riTC5rw^ at?i^fT«i t ^siT'ir 'sriqr^ ai 

C*?5'^?I^Ta^ C^TN. ^a^w, arc'fl 'Siaf?!?!^ (essential) 'SilT^IT^Cs?! 
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’fk’ipp <3 


'5I®T5I vfl^? Carf^CT?! C?ITC9f C»fC5 

sfT^iltre^-^r(negativenitrogen balance):^ 

CTO carf^ '5T?5F5ii =iT^dT?:w=T C5f^ Grf5^ 5?r, 

^T=? ’i;^ic«f?i 5^^ siT^ctrci^sf -m] 5?i, 

cni^ 5Ti^^TCWt:=i^ ato«i «(n;^ i 

19.2 (nonprotein nitrogen) 

'8 a*JT=T^s cajf^sr i 

cai?6c=?^g 

(nonprotein) 5?T^dT?:^=i ^^3Il=T I cm 

'sjnsiT^wi fgFfufi^sT, 

faf?iTf^=i5t, 5j:;^if5]5T 2f^f^ ^r^ictr?! 

ij^a caif’^w^^i =ir^circ^si- 

awra (NPN substances) I 


19 1. m vQ ^c?i cai?^w^?=iT^cto^ i 


sarf^PTss 


5(^Q 


(fsr?5T2rTsr/5®hf5r$i^) 

( 51151/24 sj^^r ) 


J8-30 

20 30 

'5ntc^itf^?il 

0 04-0.0ft 

0.4-1 0 

^rbitl'csn 

30-45 

0.1-0.2 

’Sfitfa® 

3-6*. 

0.3-0.7 

f^uTfS^t 

0.1-0,5.. 

0.06-0.15 


%l-\.2^ 

1.0-1.8 

r^a ^iTf^ 

0.5-0 9 

C5it§ cat!S':^'5?i ?ir$f;|t';^ii 20-35 

20-35 


* stf® r>i^T5i <T1 <is=5i'i^'r5 I 


19.3 '3 'sijt«it^«ri 

5tT^f>l=r. ^IMTfqst, cy{h^, ^llfcR. f3f<3fsTSI, (;5lfa'Gf=l=T, 

^iPjaif^^ m'im. a*^?^ ^irsntwi 

f^arc^^ ^iw?? 'snsji^wi ®ia^® 5^C5i 

CT ^taf^ «id, ot^si j?^c^ -e 
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siT^nai sc^tpi^ « i 

'srimT^l (glycogenic) ^JTsnlWT 

^C5f I 

srm^ «jii5iTlcin ^pcst c«rc? ^ttc>ic^- 

^nsri^csn «inf>?®c^ (ketogenic) isnmrlcsTT ^ijrrfsf® ^sr i 

5pf;5i caTm?n^=^sI-c^l-i), 

»l<p?ITaW <S^{ ^lTCyiC$T«nTf>(d$ ^?I l 

^U^ri^cs^l “I^‘'5T-?¥i:^T-aTf (glycogenic-ketogenic) 

^irajT^SSir ^CT] ^?I I 

19.4 'SlJtf^^ 

^9is c^i^ c377[f5T -^f^siTcci if?r ^] I ars?5Ti 

'SliTlITlCiTI "STiffy^® «ITC«t 1 *Jn^l OTTi^si 1 

^iTSfl^WT (essential amino acids) ^ ; ?nn, 

slT^fjISi, ^iTfci^r, ?51^f>liR, ^T^C>fTfei^>l=I, fs['Qf=R 

^ CSlfiJfOfsiJT I ^![TC^3J C^ C^T=T'ef^^ «lf^5T gl>{ 

^ caif^CT^ ilTST'^^ *5if«lT^^ 5n^dTC3??T->nin (negative 

nitrogen balance) ^ i^U, (nausea) '<3 (anemia) 

c^ I ^n^rtcsii 'siMsiST, 

<3 (semi-indispensable) 

^Tsi^ciTT ?icyr I ar-s?!?!^ ctw 

^ = 11 ; «nf#?=ii;=T?i f*i’t[5 5 ?^ 

ar-g^?!^ (sperm) {^>1 "m, ^T^:5Tf>151 'Q 

?^5'^T^CSRJ ^<?fl^?:51 f^T^el^TeJlfjq^ <3 C5lf«f'QfsiCT?l aC?ITWRt?r5] 

51T?1 ^ I 

^51, ^§1. ^ caT?^w v£!?isTfti^ 'siaf?i5T4 

'sril^JT^CSll ’5r®T4 «IT^?I ^Sll (biological 

value) ®ica'*pr^ ^51 ; 5*1 'Q ^T551T?C5T5 Caiflk=T >R 

^?lf$ «nT3ltol ^^‘*1Ti:'$ <3 -gf?llflt;ei 
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<0 •53)^ 

; OTis?s?i i^T^?r carf§^ ^ « ^n^dTc^sf-yfi^ri 

5p5faw ^ 5 ?^ ^sri <5i?<^ I 

5fT^f>iR, ^]I5ITf=l=?, CT??|q, ^uf>T^, 

carfffisT 'srnsiT^c^i '5ii7?>i® cvfc^ ^]^] 

arc^; 0!w=(i c*fC!r5 ^ic^?r w^ii. 

^^C5J<3 '?(TC'fI I (non- 

essential) ^mtor ^?T?5T® I 

19.5 «IJt5<t^1 ^Jtfe'5<7 f^?n 

1- spSTT? caif^ST ’r<C?5R*f : C^lUl (granular) 

»fl:5C'5raT^?5J^ ^IT^C^TTCWR ^cf] 'Q v<J57-^m.^5T.il. 

^ '5I]]5IT^C=j 1 ^<3[C^ ^f=lW Sp^r (sequence) ^7^51^5 

>iTSfT^?ii <3 caa:5T^® ^51 ^ ^i5?^?fi caa:^T^®'Q carf^sr 

caif^^fej,f5C5ncaT?^CT<i csih^r. 'srf^ac^?! (retina) 
gsfC^^l (pigment) Carf^K*!, 

'Q 5ik?it?>[5r a^f*® a?FT?j caff^^ 1 

2. :aa;$rN a^jitRer; ^wt»t5i. catf^^ 

fa^^ijifg, aiRNit^c?!©, ^T^caf^insiisiTyi a^f® ?^c® ^f^® 

caT?657i§i®t?i ^1 caaxq^® ^nsii^c^i mU^ 

51^C¥l?^® S^?I I 

3. ^{r:$5^5r2i7iRi^iT ^ ^:?(K®rafT^:?if^5T ^sr'R^r^fsR 

aCJiSRn : 5I^5T^C«I^ (medulla) 

5:dr5i^fffr «iTt<ii:?;?;®<i m?iTc®TeiT^c3T?=^s7-^^1?i 

57151^ 'SJUSII^C^I '5i]T?yiC®?I ^?I (16.13 

<3 19.13 2im ) I 

4. 3T?aR 2^51 ^JT5fil:w? ^^arw'-T: 

5 :^ 1 :® ^T?ii ®Tt-'5i^T^® ^ 5^?ii tai U’im 

^^asg ; 5r«ll f5W®5? ^Ic® f^'^lfsR, 
tsa^c^i^iTsi 5^c® CTC^Tc^ifiisr, ^c?iTf>i5T ^^® =i^-^ncssmf5isi 
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9TT3ii-'5nT5i%snf^*fef6h^ ^ruf^® (19.13 a^fsp 

) I 

5. W5nf=H (choroid) 

C5I5?T?^=T (J9.14 

tf>r^ ) I 

6. -^r^fspT^sT 3f^t«r^«r: JiT^c^ica^Tsi, ^h^tcctsf, 

(porphyrin) ?l^^fl5 SfT^fyisi. 

5?l I 

7. ferfi^iT ’r««f?n : a 

c5if«r'Qf5?^5i^ f3i«(i^gr 

5?>i??pc^ 5 fgf?iTf^=T 5?r (19.12 a>i5p 5^?ii) 1 

8. f^trfsR ^{zmn : cw?;^ 

9. f*r3®i4*r ’f?:^ : 'G ^Gc^iic^cei^ 

?lf^«lT3fC?f aT^f>lsi G f>i5^T^C=l<I >IT5TCT1 3T?C»if^^ 
^ (19.13 ) I 

10. '« >ru8mn : c>if?f=T, ^ii^- 

-517?^^ gqoTfsicsi^ c^feiGf57C5??r f3i«?rT^^ 

fn^f^=T G 2fP 5?1 I 

11. : 5IT^f37=7. ^!15iTfsis7, 

'sinf^®, a;;$Tf5i^ (glycogenic') 

'5ii7f>ic^^ G a;;c^Tf5?Gcwi:=7fyiw? 

?iT*7K5i ^ 1 

12. 57;ii[?«rGST >r?Cl5r^*f: 5i;i5Tf«IG=f sITSI^ 

fyi^ci^=7 G a;6Tfe '5iiTfjic^<i fsi^jw -n?^^ ^ (19.15 

OT5f ) I 

13. fsi«rT^ ’I<5«IT®fJT (methylation): C5if«i>Qf=i5f 
«fl^-^nC^CJ7]?>l^C3lf«[Gf51C=l?l (S-adenosylmelhionine) 

5TFn ’si'po p ^us ( 19.16 a>i5p ) 1 is\^m 
C^lhGfsiW^ (labile) f^afl^ C^lfeisf, ’siiTCSfinfffisj, 
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’ftaW 'Q ^ 


CSfSflC^sf ^ 9 >1?C«WW l^WTfSR, 

fn?!lf®5( =(H1 (detoxicate) ^ I 

14. (detoxication) : ^ a^Tcfe^ 

T=rf«a'?i i¥=?i ^ ^ ^ 

c3i?«('8f5?c5T^ ^ i 

19.6 ^t3Tt^5i1 ^*\P{ 

c*fC5 ^it^itIw] ^ ^T=fol >if^^ =n ; ’»[Ti:»fi 

^>f5r af5SfTC«i <3 ^c«iTa^ 

OT^fsr cw^ srrsTTa^H « v<}=r!5T^5itf3?f caif^^i 

?^?ii ^5fT?[ ^?i 1 ^1^1 57^1 

^C^H, tm '5[7RT^=7, C5isn?57^, <3 'SfirUTC^l- 

«iT^7:?iT?5i=7 fa^f?j=7 « faM5if®57, 

f!7C^?&'si'5i}r57T|®, H^sr^ci, fgi?iTfi557 >T?7;¥f3^«r<3 ^57377^571 

^7?l ^^?I1 «I7?:^ I (detoxication) 

m'i^us « ^a7:?i7®r=fl?i ^ ?^^5ii c^t^ks c^t^'Q 

'=n73IT^CS71 'SiJTfy^^ C^ 5?l I ^751 ^7^1 

577=77®7c^ ^$m7^CTi «inf>7^ ^tus «7a>i7f^^ ^?n 

^'fef^?!!, ^i77:3i7f=i?ii a^^ caifcCT^^j =77^dT7:>arCT^ «77 ?pk;^ s^cg 
^ I ^j737i^wi ^75is7C5'<3 s^cg 

a7c^ I ’STinjitwi 'sia^iiic^ig ac?r 
^fujid ^=75^ CSPCg ^-7t%57^C§$ ^ 5?^ 

^a7^f?7^ 5lf I 19.7 19.18 a^TCSf «fl37^51 af^TOI 

^Tcsri^] 5*^^i I ^ 

19.7 ^1 «ijt5i'fein-'^tirN?i«i 

a*iH^s afgsiTcq a^f^ 

(exlrahepatic) ^Sfm t791^|]3lT^7:=7*^ ^1 ^lUlT^Wltl^lPfligW 

^57®rI^3I^fcl?l fgf?I7?I '8711577^^=71 ^)7teg '5717577^^1 =^^fl5 fulfil 
<^<3 '57n«75Fi-f5pc^ '57jTfyic®g ^c^fsr *^7?^?^^ 5^7:»7 c»fi:^if 

■'Sinfyf^fl^ >a^ =3;'5=7 '5757577^C=71 '5757f>lC^ a««:5771 '57il57I^C=n 

•5i57?5!®?^ ^i7ffi?pi-f?pc^i 'snifjfc^ af?r«i^ ^ i 

«irT57ltl?71-WT®gei (transamination) =77^57 afg?5^ ( fsg 19.1 ) l 
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(fi5rwT^^r^f»f?r c^vasiwt^si ^ 
Carf^si^?! (prosthetic) sj^il <|STW I ^T^IRT^CTCar? flPm 
fjm 'snrsii^csn «m?>r®f$ »ii=twt^ii 
5F>Os^ ^ f’*Rs-(Ryi (Schiff base) WT^'k ^ 

( ?KI 19.2 ) I C«rWTW 'srfe ^5nT5RFl-f^ 

'snrfji^ 5?^?n 5!iT?r «i)5iWT^wf caif^^ nr^f?r5Mto 
5ils>IWClJ *tf?l?fl I 

^ nT^f?l^^nf?R 5lf5[^ ^?ll 

f**PF-(R>T ^US ; i£|^l5 S|^=| 



fl^ 19.1. ^ ^5tt^pri-^JtR?i*i I 

^RT^Wl 'SKT^JT® ^?n ^ »fl=TWT|C5I?l 5^^ 

^Tsn^CJRi 5T?fT|?n '5iT?iT?r *p>!C¥?:i^ nf5«r5 ^ \ 

c»Tc? 5 i:;i^T^^ 'smsiTfsisi, 

5}T^?>R, ^^RTf>R, ®ilfffr=T, f5r'^f>I=l» ^I^C^Tf5r^>lsi, 

«nTei?p]-?^ia:;6TR$, aT^fi:;^, 

^ ^cpFi-f^c^ «nTf^® tr»!^iWT^c=?cw3 srsrc^ 

tRRsnifsiPRSi M^th ^?*rsi^«i i 5j;;^to ^5Tf>ic®?i 

>i**‘iT 4^ ^1 =^?n (fw 

19.3): (a) a^toi^ar^ipe^ aii^u^-^msiTfaR 

» siu> i i^wi^i^^c^ ) «nr*ntCTi 
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<3 

'Sfiwi^cs?] ®f{T5r^Pi-?^c$r5f;;^n:^ 

^ : (/>) S^^CT^-^IfirCSIT'sinfJTC^^ ^T^fSIiRT^CsjSr ( ^1 SJ^^ICS}^- 

'5ril5^'^TC§Ij '5IIT?IT^CSTTtT9TC?PC^^ ) «in?IT^W1 

^rcsii^iffyfc^c^ ^?/^i ^iTsii^CTi ^]mm- 

^T=iT^fe I ^iTsii^Ri ^ir?>(®^f5!?r 
'Q ^iT5j‘siT<iffe'sr s[m^ '5I[T5 it^s^ '5riig|?F]%d] 53 ^^ 

•5n^'5i?^«T^, fi;i5K:3i^-^imi-c3if5i?s[iT5^f^5:r^® ^C5i^f$ ^rejf®- 



■^T^ ^T?n I f^si- 

^5lf?3^ (heterocyclic) caif«1=l « ^T^§fffCaTffff=l, v<)^? 

<3 fsr<3i5|^ ^T^«iiT?5IC5l»fCT^ 

(Tfc? tr^'STiTfsicswisiif ?pn ; (a) c*r:?[ - 5 ^ 1 ^ 

^n^T^csn ^rf>i®^f«i?i ^in^iT^sii ^9it?p ti«T- 

^31 ^inSRH-f^C^l ^IT?3TC® 

<»Ora «nte^5I (nonessential) «nmT^l ^flf^TS- 
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^1 (b) tT^«nTlTICST'»lC=?1f ^151 ^nUT^CSfl 

"snifjTs 'siir^iT^csj] 3?5ff6 ?^?ii 511 

^HSITtC^l ^ITC5nf=f?IH ?^?11 ^^f?Illl 


'siAs 



(19.9 ^7^ S*§^I ) ; 'SKifTfC^ "anM^C^ 

^9ff$<3 ^^f?l?ll ac^«f 5pc^ (19.10 gpisf ) I (c) gm- 

^Tf3IC5T»E51?l 5pC»l (glycogenic) «nif>i^^f5r 

c^ Ji^sr snTspi-f^c^i ^Tf>n5 ^ 

19.8 fircijtfii:ip*r5i ^1 

'snisfi^ 'Binfji® 'srnni^CTi ^tfte yi?n>if?r ^n?iTf= m T ? t 
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'srmc?! ^ (deamination) ^®ri ^ t 

'snic^iTfsffii ‘^tat:«i 5i;;^5f 

(19.10 'Q 19.11 zim ) I ^?TC3nf=mi ^vsi 
^rC^nfsiUTST 5f?iccni '5f7^PTC?f 3lT^C^?r 
cifm 5?i I f^^?Tfm=T»iC5i7r ^iTsiT^wi c^ 

srT^gTC5f=T-f^^=T «?nc^, ^t?j c?c^ ^i 

1. i^RT^ ^fR^i5:?«r m : viit 

mc?i 'SfirsiTtcsn 'snTf>T®?^ «i!rsiT^?:sn ’srnf^r^ 

•Sin^IT^Wi ) WT^ ^IC^lCaif^ ifl^TEfT^Cira 

Wlf?!^ (oxidized) 5^51 ^fsic^n 'Sjirl^C^ 5il 

(?*n:^Tl >!k'® (spontaneously) wCfffTl ?^faf?il 

^f^l «|]lf>r^ 'Q 'S^iTCUlfsTRl 2^?f ( fw 19.4 ) I 


COOH COOH 

r=:NH 

T~^ -<» 


H 2 N-C-H 


H 2 O 2 -* 


FMN 




FMNH< 


< 


NH 3 


COOH 

I 

c=o 

I 

R 


flu 19.4. 





a^3i jrcu ^Tf>i® ^’^us 

^I^STC^^l a^«l ^fwi ?l%?TTlP3Tf'5=l-^f^ CaT?$C=P5?J 

(prosthetic) (reduced) ^1 ?iT?r, 

JRTT^ «im (molecular) ?T^WW=T »fT5T ^f?Rn 

Wlf^TS (oxidized) ^TPPRT 5n« TO ♦rRl’Blfn^ 

^ I 3=naTiJ^ ^ 
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iw* <n[c^ i ^?rTOT?i csfit^cR^?! 

?r*jfT^?I SRlf^-^TC^fsR FAD ) 

<3 SFHf^ CSntsnfR^'Q^T^C® ( J85F“<iJ3I‘iJ5T, FMN ) 9|te 
^«rT?RSI f®-^n5n^CRl ^nf^ns (o-amino acids) 'Q dj5j-®nTilT^«l 
(L-amino acids) I 

(w:? f^^sOT^CRi etimRi ^ra 

^] I >iS^S fe-^iWT^CRl 

?^-«riT^T|cRi a?fC5i «mf>R:® a??i«r^ ^ 

^nf?icR»iCR^ ^1 ^wiii^CRi <?inf 

^f?i?ii i35^-^5RT^CRi ^?>f® ^ I f^^'i)S f^-^ijisn^cRi 

aTt?r I 

eiTtfJiR, ^ipjarc^. gq^ic^, a;;^R o ^nrsjaTTifsrCT^ 
(D-isomers) v£i=i^5i?§?I fgs^ji i 

a>r5F®s c?i, o cffc^^ ^Fsif^ caif^R 

^5n^i fe-^5T3iT^CRi ^rfTO ru i 

53RiaT5fl?r ^fwi ^^5^ 

I a«r?f^! SRiaral? qqcn i 

f^'k^s c>if?R, fsf^fsR, ^iPian:^, a;;#fc>ii5, 

'Q CRf«I<3fRCR^ <il^-^^CRTRT?I^f^5 (L-isomers) ijR< gn^- 
fjTCR^ ?^TfRCR»R aTC^T R1 1 CWC^ ^flc^-«in^rT^CR1 

^nf>fcv5^ ^nRT^Ri ^i^rfvS'snrfsTCRaR (19.9 ^sp ) 

'aj«(Rl ^TRR-fRRf?^ (non-oxidative) f^^llfsiCRRR- a'^'SC^ ^a^ 
^ I 

2* ^TRT^CRTCRR Rl RR/^jf’S^C®f$^ f^^TPlfsTW" 

"R : <:>TfRR <3 fgfofRR, ^nsjaif^ 

«SfITf^, fRJRRslfin® (heterocyclic) f^Hf^R ‘ARn fR^&T^R 

'Q f>lf>^-"sm^n^CRl '5inf>IC^ (fleJ-'SlT^CRTSnR^fsj? 
f^-’snifmRaCRR >1^11 ®rlRei (oxidation) RCIj R] i R«n, 

f^>^toC®rR kfrra ^ITCRTfRill 

RRTfRJ^ '5niT>IC®R ^Raf^ RC^, OlfRR-fsi'QfRR fel^gjKI>W C>lf?R « 
fSfCfRCRR 'Snrc^nfRilTCRP ^fRRI fwin ^T^RR RRWW 
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t^jfrsjJiFn^TtcsraTf f?wTW ^T CTik si <3 ?[T|csice?*? 

>ncfFT^ ^ f9i?n ^ (fro 19.5) i 





f5p^% 

COOH 

I 

HM-C-H 
^ I 
HjC-SH 


^ - 

HgO 


NH, COOH 

1 

. c=o 

H,S CHi 


fB35 19.5. ’ll I 

19.9 §t^lf%^jtfti:il»fil 

^sj-'smr^csn (L-amino acids) wiiliil^WI 

^ i wm ^iiTsitei g r uyyi^r ^ 
qnjgiyi-f^ gnrfyn:^ ‘»if?«rs ^ g^ 

vfl5j-5ggtSc$9 (L-glutamate) (Iw 19.6 ) i ‘?Rp;[^ ^ 

^ «fl!?-va-f®-fn mK Tvis^feaic^wcfl^^ teR 

'SJUtoi^ WTf?r® ^1 '^«r^ ^ ^in.>ntH?ii 

^ ^ m I 3Sfi*nTrfhi g»» i T>i^ 
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5?^ ?pf?i?n ^ si,i^I»iW9 >r^cswi:«i 









NH, 


7 - 

^ H + 
^‘T-ifl-fe-ifl^/t*lsT-«il'1w-f^*{iJ^ 



NADH/ NADPH 


<5R|5T|^-Wl«Rl9i® 

f 

nadVnadp^ 


ffeai 19.6. i 


19.10 5T<CSt^«j 

'5I^F3 'S?el5I<} f^fgsm (ammonia 

toxicity) ?I^T5l I C'fC^ ^ITC^nfs^m Ctf^F^^fcRT 

’fra, ^ntt^^fgiira 

^^csR®! ^fgni c>fTf^ra-’t^Tf>raTC?i5 

ylm ^irar$ Slfsc^ ?PTWT5 TIcSC^ (aerobic) 

^yra«i ’fc? ’fTC? i ^rai^i 

c^5=r ^?n ^«rai ^«wls 
^raic^ ^^C'<s ’ff?f®rs 2fc?n®?^ i 51 t^ 

(teleost fish), ^5|f=T^I>ft ’T^'® aT«fhl ^CS ^Olf^rai 

'sir^Tcg^ ; va^*^ gficft?! ^a ^snrc^nfsrarl 

?ftfR sTT^ctrCW^l-^lf^ 5^1 (nitrogenous waste product), 
'ST^TWil ^rPTTf^-nre^ aw^ (ammonotelic animafls) ^Cei i ^, 5 . 
gsn’frat, •iJ^< TO ^ITGRTfsj?!! 

fsjtei l^f?rara 5?f; ‘St arefNr 

?pn sTT^ctrc^-^^ m ^f?rar-?ra65^f ain^ 

(ureotelic animals) i ’Sfp^ra ®fC5l?f 5^^ra <3 

(arid) «T<S5f|« TO '5jncsiTf=raiC^ fslfBRI « 

^aispn «nrf>fU5 ^fani ^raic^ ’f?!raf<i sp 
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5TI^cto=?-^'5 ^#I 5^ ^5T?n ^fa^-RTPsp atf^ (uricotelic 

animals) I 

^ksn 5'^fi s^i i af^ lOO 

fsrfeifsi^ ?I^, (lymph), 5En^ 'Q C>ff^0^lt=ITT5r 

^fa?na 25, 23, 22 <3 lo fsffersiT^r \ 

24 snu 20-30 5?i— 

5|i:a^ C5n^ 5TT^c^Tc®cq<i aT?i 85% ^^f<i?iT5 «iT^TC^ I ^ca 

afa5iT«j wfi ctfif^w?! af^siTc«r5 >if5^ 

>i"prf^ I 

|^?I?ll OTT=I^S ??I I C^TSRgsT, 

UH «iri’iT^f c«f?^?iTf5C5i5T cn, f^ t5[R 
<IC$ ^n(:5ITTST51 ?ITf®C^ <3 <isf5rc^ «!ITC^, 'Q ^ 

^^5C?rsi^ ac^ ^Tf^csi'Q ottistsJ^ 

eiK^ I <3 C^iJCTCcT^^ ^ffTT^l (tissue) 

ar^co ws]^^, ^TcsirfsBiR ct^®! 

^^5TT?it^I ^f=lfRf^ <3 7i?»>PlC>«f 



f&'S 19.7. CSr^ J\ 'S Cf^WCSftce?} ^9? 53f I 


an c^, *ii^5na ^if c^?i ’i^-g afasiTc®! 

vfl^? >fTsiHi afasnw ^1 ^jT^fon^nr 

^saTORa !fTa ?fi:«i^ ?iiii 1 ’5i?i»fi 

^us ^a?iR tv^ 

->ff?r?rT«j fsT^T^ 1 
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CSF^ <3 mi^ 5Sf (urea cycle) 

«iT?i«n 9[^5iTf55i c^, TOUTfsrai <3 ^sr 

fsifsi?!! 

^?f<3 ^<1^ ^TTWlfsiUT^l f?I5TC=I ^lT#f=H ^ ; 

•®nf^c=?i:w^ <3 sycsi^ isictii ?ifi^ 

5^?I1 5IT?I ’BlM««Isr 5?l ( f55 19.7 ) I 

tPisF'as 5ka«ii c?i, g^i‘«iT?ik 

'SITfife# I 

i&^3^Tcflsr ^ic^^srig f^sif^^ 

^^TC5 ( f5S 19.8 ) i 



/V^yc^^^JP 7 



sntgife 

o=c . 

^NH 

I 

CHo 




^351^ 
H 2 N-CHCOOH 

CH 2 COOH 


^af5l3T 

ATP 


(9H2)2 
H-C-NH 2 
COOH 


■2 ADP 

‘^*ra^Rl?fcR ^*P51C5 fS 

o-c-^ 

,NH2 


5 ^ 





(CH2)2 

H-C-NH 2 

COOH 

\5il GffCTCMI >llSl(d^ 

C-NH-CHCOOH 



HP 
'itiJalSci 
/NH 2 
C=NH 

NH 
I 

CH 2 
(CHslg 

I ^ NH CH 2 COOH H-C-NH 2 
133^ 9*^ 2 COOH 

f^&5TT§5J5 ;3515#5 

H-C-NH 2 . HC-COOH 

COOH HOOC-CH 


19.8. ^lf<>!I1 ^3^TtT I 


1. 5fT^ljT^?g?lT?l ^I%5lf51»l I ^T3I^ 

i)=l^T^CSRr ^TCTTf=l?ll, '5T^-'0 J^I^v!j <3 5^ «I<2[ vflf^a-5 

WsRii ^f^?n ^T^nsififsi 5 pyipp$, <3 5^ ^<2[ 

I A5T®T^5if^ ^^f?i?ii <ii»i'Sfi^>i 
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(rate-limiting enzyme) ^ l fg^nRj srt 

<fljj-wiTc^5i5f:;^n?i^ >Q 3in«TC5rf>i?iTir «ir?R:5?9 sonsR i 

5n^T?pjjf5?fT?f tT9!^Tf5icsr«fc=r?i fHi M'ssr 

sqterd?! ^iTOT^c=n 5i;;to^ 

carc^icafii a^Tc^ ^tc?i 

( 19.9 2m ) I 

2. ’ni<r^'T nw 5iT^c^^f§?irsi 5 ii:*jt^ 'sifi^forsi ^T^RiRf?ic5ic^ 

a^ ^m^iksr 5prc?R^^ ^i%3i??i5f 'sifi^«?Fi ^n^rr^i 
^3^^^ =5isn^f5^ ^^C5f af?f«i'© 5?i 

Sri'S ^<i I 

3. aC?l ^Tli'fsisi =IT^I^ 'snRT^Csn 

'©-C^TC^ >11^^51 ^1 ; m-^K^ vflfcfa 

<3 ?nmCT?>Rini 

fg^m fufsiin 's»Tf>is 

^^aT*H I ?gfsRjT<i 2R;5ITi^‘t5 «ff® WSH 

iflf^fa ^srfs??!! ^-vsi^-fa « ai^c^nPic^Fc^ af^«i'© ^ \ 

4. ag^\#f aw 'suM^wpjiffrw^ 'ssiifi^f^sn- 

©iTWC'^^Cargininosiiccinate lyase) fg'?!!?! 'siiMfqCTPnf^^ 

'snMfiTsi <3 jfisf i c«iwti 

«riTf>r^ scg^g ai^Jica 'aimai^iifaci^c^ afg«i^ 5?i '©i^i 

^la'sinaT^cac^g 'smai^cai ^nf^i's 'spisiT^csn ^ sri^ 
^?<Rn 'sniaaic^ 'sh^ptw ^Tf^facaraif^ca^ a^ ^ i 

5. ^fg?n 5 !^^ c«R aw a^'o-c^Piw^ ai^c^iacsi ^ilwcaw aiw 
airacafa^jm-^ vflaa?i^srf$gi^g!?iT?i ^nf^fsR « wcsjg awi af^i 

^i am ^aa? i ^^'©Ka 'sif^wa 

(catalyst-like) fgmia aiaica «itn:siT?^i (^ 

'suRT^ a^l) <3 fs^m^ af^ai ^'^aai ^ i 

ar?a, !a^5 (arid) >i<fl^a <iia? ansrifsa a^r© '^lan^sf 
5F>k^ 6 I *iia? ri aiasia aiat 

atcaa«i arw ai i af?:^ ^%r5if?i5i 5pai7F^ f>iijc*ck«?a 
'spoH ap^ aifa '5rM=H« a^csma gsfgoo arw ai; ^ ^wir 

aca» wMaa 'SRPS^i ’siafg^rt (essential) wninlwi 'snifa® i 
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19.11 

«?irsn^i Tvb'aiii?siw»i5T ^T»if®wiif3n?n*ic5f?i 

5pC9r ^RTwrfsiin f=^ v[f^, ^ 

>ji^c6i4>j%fl ra ^nT«R?ifyi^ «iT?i=T 'Q ai^^rfsR f>?5jc«ick^ 

fgs?rm sg^rfsi^ p 5^ ^t?i : wcm 

5q^TfsiR?J ^ ( fss 19.9 ) I 


roH 

Hg N-C-H_ 
CH2 ~ 

in, 

c"°x 

IXih'' 


v5WL^<^ 

NH 3 


Cjfesi<)5PMWfe 

Pi 


I'OH 


ATP 


" “Mg^* ^ 


H 2 N-C-H 


ADP 



2ADP ^ 

H2N-C-0-<H) 


^H20 / 

2ATP *^^03 


fsai 19.9. 'S I 


5j;;^Tf?n:5T<i a;^Tf^i=T tw- 

f^?n?i c^PTSfQ 'snicj^pi-f^pc^ ^snrf^c^ f^ciJH 

’^Rrat^To c»(c?rr^ ^'3^ 'siiivi^c^ ^Tt>ic^ 

qSifSra ^rSr-vunifwvb ^sjsrortfiHT 

oiiifsTO- 


eo-NHi 

CMi + e = 0 CO-NWi R 

pnOH j^rtip^TOOTmrtlcB? CHi + CH-NHj, 

I ^ CHx • COOH 

CH-NH. '.0 

OldOH COOH 

19.10. Ir9?«ntf5rc5fiii I 

<11^^ a^T?5R ^}i9j^i-f^ia;;^Tf5i^ ^ 

(fro 19.10 ) I a;;6ifsH 'sniar^si] ®it^ 

ar^'erf^fsi^ sn^f^rcsi arcs 1 


j^ll^q' 'Oiiifitvi - 
'3Hl5ri$5 


COOH 


CH-NHi 

COOH 
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(detoxication) f^sTT^Sf^niCTf^ 

'5Ill^!C^?l 5i;^rf?R fsifSF^ f^T^ ci ^l CT^ Si- 

SJil^TfsR ^ 5[^ I 

5j;;^ita^ 'siuJir^^b twsnmi^c^cw^r fa^nr sthi 

^rfst^ygKR ) I ^«n : 

(a) <3 ^iTRi ?Fo!T?i tpfsnrsn'^c^^a scj^il^wa 

'smsrr^® 5p;;fdTis^-6-5p5ji:5R^^ f^lu (C^) ^RT^f?Ps 

5j;C^Ta?^T3IT^s[-6-5Fy(C?pIj 5?r sq^fsR 

'^'i^ TO (19.11 ) I 


3F35C01t^-6-'5F5KSP& 

HpCOH 
I 

C=0 
1 

HO-C-H 
H-C-OH 
H-C-OH 
H 2 C-O-© 


^^K3f^?]i>1551^cT-6-:gi5R?P^ 



H 2 C-O-© 


frai 19.11. ^1 ^TW^1 *l^irt3 I 

(b) fn^fasi >T^cfRcera 

fa^m ^^rra^ 5-?p>ic?FPiT^c?iTfyi5f -siT^caT^pyic^F^ 'Q 
t£i;j-5j5MffraT^f>i^n3iT^ ar^^i^osa a^^rfsic^ 

'5[Tf>i?11 ^ f5l?fffWT5T ^®1C?I?1 '^'tn <3 ^CT?l 

sntctrc'^w (N^, N») ^ 1 

(c) «iii5if^c®i^«tc?pr<sr ^ tas^fin 

arufT^fsi^ 'snrfjR:^ fn^f?R ?i5oa 
(C3) f^fni 'snifyi® 55f 

( fw 19.12 ) 1 


^ <3 'BRiHi assiRf >n|c^?nwcsf f»pji:<rc#ap 
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II faro 

^FHWcija ^asTca 5toT^ (fw 19.9 ) i)?r? -sifa^iTcsr fafaf^Bsi 
^{z^^z^ i??i-5};;^TfiiCT?i 'simrr^^ HMsite wii?r 
^n:5Ri sTT^trc^CTa (N®) (fsa 20.9 ) i 


. 0 


^ K. \ ^nf=?/W 

HN-^ '"C-^%. 

I ^Ribose-5-@ ^sfest^ 




CH 

f 

'^Ribose 5- 


f^li 19.12. |t^^tfe“isi 


5iT^ci^^i^fe?ii?f 5j;^^f5iwcs?a fesTTf 5i;^Tf5rc=ia wsiI^csr 
^fl5^T 'SHTSITt^ ^lTCSITk?IT5 'SiiasTC? 

^a •spfa^ a?aac^ ^a (Tiitorc^ia 

c»rp^ff| ^ca (fea 19.9 ) i cm.^ (acidosis) 

5i;^taci^ faai s:;^ihr5i ^iiic^irfsiaTa 'Q sp 

cas^i ^fai ai?! I 

19.12 

w:3ca ^srra ?ap?rrfliT: fgf?iTf^^ caifGcsi^a sri^drci^- 
(non-protcin nitrogenous compound) aWSS 
fa^aTf^ 'srr^Tca assfw a^?iH i ^zm (striated) c-s^pift 

aaH >i‘i9a’^5j; afamw 5F>ic5f$ ?i^, 

'Sica^ ca«fl, ^^Z^X >1?FI»W (testis) 

a^^TR I s=naT?f!a >i*fi->i?^"l^ ca»ita af^ loo sncsi am 500 
fsiksiT^ fgf?iTf6a am ^?:?F^-cak«ia ^la^Tca i 

csiTf^i® afasfaasm fgffiTfDsi ^asTca^ i af^ loo fsifsi- 
fci^m ac® 'Q asaw a^arafcsi am 3-6 o o. 1-0.5 f^ifsraR 
a^sira I af^ 100 Ynfsifsito famifikaa taara^wm 
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fSF?nf^f5151 I ^®R5t 5ir?fi?l ^ ^efSTTS 

fsR[Tf6f=i5i ^51 e[TC^-^i;g >8 57T?ft?i ^cs ^515 5t<? -^f^rsTiq 

^«n3fC5i 1.6 >Q 1.2 SIR 1 C5i7??if?i^n:^ ?i« ^vs -^f^BT^cerg 

^iT«nc5i «rrc^; ^?t<i '^?[«i ^ 

sn I fsFUTf^si 5^2 '51*^1 «fK2S, (diabetes), 

?[C^TCT2 '51^^ 

^C2 f^lTia*! I 

f^Tf5R ^ ^5ITC«I sn 9llf^C5f 

c*fc? >ic2^ ^ <3 ?3f?ii ^15^ c'^«fth^^ 

(muscular dystrophy) ; vfl^ C‘51»lte 5F^???C^ 

fiRirf^C=12 ^f?I3IT«l ^?:5I, 'Q 5j;C2 ?3f?ITf^^ 
'siraifii^w ^C2 f?FfiT?6f5n:si2 ^ii^iJTi 

I 'SSyC^ra f^C5lT2lR-af^ f?lf5ISIR 

24 ^ca ^Tf52 5?l, fsp^lfl^ksT OTvfifsff*!?;?!*^ (creatinine 

coefficient) ^C5I; <3 C‘^C2 5IH ?I«?rT2PC5I SR 18 <3 25 I 


19.13 ^JtSIt^irl 

^SHRI^WI ^Tf>h5 f^T^CfflW C9fl$l2 vfl5?^T^;R^f5I ^IT3]]^WI 
^f>lC^2 ^^45 ^T4=l 557^-'5 I^tI^ ^ fff?! 

^11311^=11 ^IRT^SI af2«f^ ^C2 I 




NHj 

H'C =C-CH2CH-C00H 
, N-H 

V/ 


V 


f^f^’lSci (^iruj'IsyiMv'+i 


I 

H 


t^^TfSlH 


H-C 


NH, 

C-CHiCH, 


< 


N^ N-H 

A 

4‘ldol'5l^-»DIWi^C> 

COa 


f53S 19.15. tF§tf5?st I 


^SURT^CTI ^if>i® 5?7sn2PP7?l *ffjF? ^ (active 

biological amines) I 
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(a) ?^*$r?5PT 

sn^ kHf®5T fiF?IT?l 

^?n f^l ^ ( f5S 19.15 ) I 

^51 a^lT^ei (vasodilata- 

tion) sr^ ^ls?IT^?fl f*fC^ “me?! I 

(b) 5?rC5K^fiTST : C^\H^ ^ITcft, 

^5pB f3f?im i57Tf<I® 

5FIH 5?i vfj^? 5-^r^?frf$*f:c^r5pJH 

5^1 C5fC5r c^cgrci^TfsTir jrfgs^r 
(t^s I9.i6 ) i s?t^1?i f^^aarc^^ 

(neurotransmitter) f^ic^ ?PT^' aiC^l, ?J$?m:^?T 

>l?C^T5sr (vasoconstriciion) aiC^ faf=??IT5r 



^T?i ^^5=1 c^j^Tc^fsiW ak«f^ an:?i i ai^f^rew^ 

carfk^i^? (prosthetic) ^6f^a ^i<sf \ 

(c) ^irc$3iraT«rim|5t ^v*(m : '5nT^^=riTC5i?f mK*{ (medulla) 
<3 5TtslTOfC^?I fSRIT^ ^^C^?>l=r 'Srll^'i C^ai 

^^as? I c^rar f^T5 

fa?i] c^aiT^i^c=i^ ^^af^ «n:^ (fwi 19.17 ) i 

cac^T® c^iainnta ^i^sfercaRi fsura 



31S 




h'o^OTC^ ^<^C5T (neurotransmission) >11^1 TO, 




«^«tt 



^Ti®sniC5l!f ^=n^3I f31«fl^5f- 

^ 5rp« ?pf?rai «iiTcs5iiTC5r3 ^r^snifeisr 




(d) ^siT-^nn^w: ^ifsw ^ii^i- 

fgfflRi sq^rf^Rs cnicj^Fj-jjsRfer 


COOH 


H 2 N-C-H 
CH. 

I 

CH, 


I 


'2 

*2 



_L 






CO 2 


«ti3lt-<5IJ^sife*it- 

H2C~NH2 

CH 2 


1 

CH 2 

ioOH 


COOH 

r^si 19.18, ^tsTl-^iW^tf^tlfca'S ®«,nTW5n 

v5T^“^^T^ 'STT^TRI 4j[f5g^I^ f^JIiS^ ^fHIl- 

'snifJTO ^t:§ ( fW 19.18 ) I 
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«a^ ?®?PT^f^C5|i5f^?l caifucj^^?! (prosthetic) 

(e) $'Qf?5T 

'5itT5iT^c=qi WT^c«f?r ?FCof 'stiifyi^' m ; 


COOH 

I 

H 2 N-C-H 

H 2 CSH 


0 COOH 

\^^5/imm^ H-N-c-H ^ 


H 2 C-SO 3 H 


CO. 


f515 19.19. f^'|^5!?I’;‘t? 


H 2 C-NH 2 

H 2 C-SO 3 H 


?T^T|?n 9rgi^p ^im^w ( fsg 

19.19)1 CitfC^T^ ^IT5jr^5T 'Q C^TffffSr-C^l-iJ ^< 3 ^ W^?IT?l 5pCcl 
51T5]^ ( 9.5 2im 5^^T ) 1 

19.14 3f<i:irK«l 

"9^, C5K:'«I?1 (choroid) tiff's?! C^TC^ ^T^C<IT?J1C=T®f 

^ST'^T^CSIfr ®rT?I«1 a<?fC3I <3 '^fgfifTCSl 

5?l I 0 ^ 1 ^ Wife ?^?I], tST^- 

5T3T^?II l?^?n C^lSuksT 5TT5I51S 

^ISrC^JS^ I 


19.15 Sl^fetfilNSil 

si;^tT«I'Q^ f>i*=^T^sT <3 5JtI?>ict 

I (reducing) ^Tsf^C-si ^1575 ^p I 

wts®! fsr?fncei a;;^Tfai'e=T 

STTSl^ C51C5l?sTllT5[-i)siSr7|i:^I?l 

?^5?HCei 5j;^T?SI'QC^5 ^CP’*{C^T9n (16.15 ayjsp ) I >1T^C^- 

aT^c?i ^T'sii-si;’5Tt5i5if>iy6T^^ fa^Tn >i^^T?r 

a;^rf5I?P ?[T5Il-^T^f^51 'Q ^Tcf??l-^IT5Il|pll 
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(19.20 ) I s^^rf^i'Q^ f>i^:?ir5Cis?<i c>*fwm 


COOH 


H 2 N-CH 


CH, + HoN-C-H 


COOH ^OOH 

H,N-CH 


CH 2 

1 

COOH 


HjCSH 


z 

liiSf'Tl 

A ^ k. r^ r-» trr-=Tj-*-r^ 


CH, 


ATP ADP 'r^’2 


CH, COOH 
I 

0=^0-N—CH 



^Tgi ?j?i 1 tgisFsirg 

M^?IT?1 >lT5T^f ^?g5fl <3 ^^Sr?[ 

I 


19.16 ^ fsi?rt^^-’?t5rt^^«i 

>1^51 ’51^13 

‘^icg, ^T^TCW?! ?ar«fr^5l (labile nictli>l groups) ^gj] | 
C3if«f«fsrc=^g 3^55f fsiair^^ fsjtjfi^sic^cgsf ^1 
'^r®!?i ia^isr-T|^^?sT?T fg^^fr?! ^i^i <^3 nieg (Ir*^- 

?5r«rTtc5t*^iT ^i fsr!ifT^-'^riit*®gn); csisiTc^ifs^iT, 

f5IVrT^5lfiTC?Plf65i'5l5I5IT^^, CgsTfsfsr, ?gf?lTf^si 

’Tig C5ii«^<3f'«7c^g f^is^iT^cr 5T?f 1 

’^(cg f5f«iiT^5i ^iTC^C5iT?>ici st«i- 

c«fcgc<^ a^TC=g 4efa 5 ^ 1 :^ '50TCOTTf>isi oiW^csig 
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5pf?i?n ciif«?r'8f5i5rc^ »fl5j-«mc^5c^5R:iifej<3f5R 
(S-adenosylmethionine) ^ psif^T'af^ '^fgens ^f?HIl 51<3iil ^ 
(fKT 16.1) I >i5rc^Tc^ii?>p^^sic^<3 tr^- 

f3I«[T^C51»R:=I?I <il5J-^fTC^5TTf>mC5lf«f<3f5R?T 5??!] t 

c^t»£|5iwt^si 

•^f^^SITCet ifl5J-'5l]TC^?:=ITfyi5r5:5lN<3fsTC5?Iir >1T5TC?IT 

^itcgTc?FTi:«i§ f5i«ri^«T ^5nf5i?n c5iT;?iTf^*^^5T ^<^^5 ^ 

^f?iii] c^jf^f'sfsR nrc^ (fss I9.2i ) i 

c^tr5#f5^ 

fra) 19.21. C^err^ ^It^c'sr^t!! C5jR«f^ 1 

fg5?n?j 

(methyl acceptor) ^<ps ^=TT=®f?l^ 
yifaf? c>i?«i<3f5Tsr ^5j-'5ni{:®c=iTf>}^c?rc3iif>i*^T^c=i 5;?i i cfc^ 

^£l^'»I tT9lf51«rrtCel*fW?l f=TW^^ : 

(a) 9rjirrf5TC^5r5riTf5K#$ fg^fiJsT ^mfsic^h 

^Tfsicv5T'5mf>R;^6 f^?ii ^5 fa^iiTfer 

^ ( ?5S 19.13 ) I 

(b) tJTC^IsT^riTsnt;®? M«gFs|RJ?«r (detoxication) : 

tsi^rr^^ faf?iT?i 3#^ C5if^r'Qf=«?i^ 

hisn^ffi f5ic^Tf^si'5hT5fT^c®!i f^rai p ^csr c«fc^Tf JT§f$ 

s^ca 5?i(f5s 16.1) i 

(c) ^Tc^ariTf^rsT 5i?:w*r: 'sira^iTcsia (medulla) 

f^r^iT^sr fafirT!i >if^ CThotai fsi^ntoi 
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< fsa 19.17 ) I 

(d) wsfRi^rf^^ 5r<2«Rr«r: hfsi?iT5i (19.13 

'a>iJ5p f5i«n^ 

"mm >lf3^ C^lf^JT'QfsiST elT^ 

c3i5m:Ms?w ^ ( 19.22 ) I 



(e) '8 >r<c«w«r: f'®^ fsi^n^- 

>fl5|-^nc^csiTf>i5iwf«i'8fsi5r ysm 

fsiarr^ff! ^f=T?Il ^«fR«J5IinfT^=I P '®T5TC^ 

f5I«j[T^^n3ITlWTt<J[HS <3 ^^T5I«2[T^^'5in5IT^S|T|«fT5M 5IIJ<TC3I 

C^TfeTCS? ( fSS 19.23 ) I C«IC^ 

19.17 ^tc ^Jt6 ^ CfitH&si I'P**# 

(?tC^ ^7d7^7lcs3, ?j5I7^ 'Q Caif^W^ '=I7?f»f^ f^»[7Wl^ 

>i7^fi?i5 «ii7f>i® Kaf<j (17.10 ) siwcsi 

®f7f!I^ ^^?I1 5II?I ( f^g 19.24) I ^751 57^ ^757?11 577577^1?;^ 
•^^^7^?r® 5^?n «i7c^ I 

(a) 5}l|r.^7?5(?>TC>l?I ^7?I5^ ^I<n:«ra (aerobic 





323 


oxidation) ^ITC>I^l|5I-C5^]-va I «RlfOT 

<3 ff?IT1I ^^5^ ^- 

«im5TT^iTWf^^ ^U ^T?T?l >lf^ 

NfsRiT^T ^ir^iic^i «mw^r^^-c?Fi-*a >rTlf^?p ^??i«t^ 

?^?n >iT^fi^ 5c§f ^?r i 

(b) ?pnd^ ta?|5f '5liT5^^1-?S(CyR:?T?F>i?:^^ <3 fsJOT^T®^?®- 

M'5^ aT^C^lf5jf>|yi 'Q yiT^ft^ ^If I 


i5r-J:;?rf- 

H'..■'•■,•'■i'“d*T^ 


. S 

HOCH 2 CH 2 NH 2 >y -- 

—CH3 ^CH3>] 


HOCH,CH.NH(CH,) 


2 ’“' ' 2 * 


H0CH2CH2N^CH3 


+ CH 3 

^ /-*LI 


'CH, 


-2H 


fwfi(fk^m:m , 

^- X 

—CH, 



O 2 




HOOC.CHjNlCH,) 


1 

®t^'4t'5!5T' 

H0CH2CH2N(CH3)2 


jCH^: sffSp^ 


3'3 


19.23. C-M'lvi^l S r’5rt5'if 


(c) i5fC>l^5f f5IOT^iT85f®5T^^-3-?py|C?F$ 

f 5TCI5 c^i^f^psii <3 

^Ti^i 'Q ??i i 

{d) ^rrf$ 'Q csi»i3^5}T?i f^^i-wT!ii:«f^ 

(beta oxidation) ^csr ^?5 ; 
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^‘fi^f-^c^'S c’wt, ^ 

(extrahepatic) '5ipc51i5T^5f-C?Pl-ij 'SJ^C^ i 

?^?3'?iT?r ^??i?i] ^ wrfg^ 

5?i I 

(e) gq <3 c:i5f^5ir?i >irlfa^ 

f^flTU 5^?I1 ^ITCT5T^§|- 

c^l-il 5fH ^T?l ^^z^ ^5K;^Tf5Jcf-C^1-v£l 


CSfiicT 


If. 


vSMciPcTc?'-*- 



irt^^JrrfJciy 

^ V*— 
^Rrf§^^yt>iiif 

3I^Ci=llfd3fMd 


v5BIST«fK^ 



3-^>Hry»u 

,11 . , / 

-►'3raCr[M?T-C^-3'*''^ 


8-^ 



■s^fSlydD 


3BIwS ty£P 


X. 


f^liSlMd 

I 

'SRKS^TSfSlfSTcSd 


\ 


IV. 


y<TCi3l^'^ 


f3*Cll^e1v3iyd!firt j 

fif-sfe, 

?Ml^,{5fc%l, sdiwd fif'dl^cH'^SIdlQd 

19.24. ^yf'6 'Q c«'JTii5w^ 1 


V 


(/) CtfC5 'sjpcITfsi^, f>l>^r^5T, CTf^l^T, f3f<3f5r^, 

5j;tol$, faa^I^TWsi, ^ifsi:?, 'Bp^C^ITfgf^fyrsT, 

^srrfgffsTsi ^irsfilwi f^arc^ii ^csr <5111515^1- 

f^i 5 i; 6 TC^, 5 ^Tto^, caTan:?fTw$, wcsirsnifyici^^ 

a^^ “I^^ia'T (glycogenic) 5?I i 

’sipfyf^E scgs 5;^® 5j;^c^Tf=i'©?:5^?:=Tl^5i!i 

51^31 a?^'^® ?^?35 1 

(g) fsr^fyr^, Q^Ttf>i5T. <5iT^c>iTf^^f^=?, $i^c?ir?yj=T <3 fta^i^i- 

5piTW^ f=^aic^<i 5pc5i ^%‘m ’®iiTC3i#T^5f-c^i-ii 'snTC’rc^i^f^i?:^ 

3rf® 'Q =^5nfi yntf^ 'sijifyr® ^ ^ 1 



cailiJR 
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^ ?^ca?i ^?:?i^f# ^irsiTlwi 'snTf^c®?^ i 

vfl^®TC«J ^nij <3 caifk^l^ 

55rf5?i®TC^ >1*^^ I 

19.18 "Sljtwt^i^l '5lJtl%^ 

SIT^’R : '5l5i‘5lfil5T^ (nonessential) ^nWT^C^ 'snita I ^51 

{a) sn^'siMpi^ 'snita?! ’^t^i i 

(b) OTfgsi <3 

C^I5I^C§WCfflC^?I C?lf«f?5R 

^I^STC^ 5(T^f>ll^ '^f?f^T^'® ^ ( fKi 19.25 ) I 



Stl^ 5?[ ( 

cariR : 

(0 5n^f^=T ?fi:^s? ^sT^i^si, 'Q 

f^?!7?J 5JT^f>iC=T^ (dissociation) 

?PRSI 'Q '5IITC^rf5(5I] sj[f5«7T® 

=siT^n:?} ^51 

‘-'-C5|ftyf5R7;^t7^T^C^.5FTC5Il5 ( f5S 19.26 ) 1 

^ C5f7iJsi^C?r^ >17^1 i£? CSjf^fcR 

^<3^5 I 
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UO Sirota 'Site:®??! f^?lT?f 5IT^f5TC5T5 fS'SIITta- 

»R '5T?1 <5mf5RS ^ 

5}ifw ?[?f ( fSS 19.26 ) I 


H 2 C-NH, 

I 

COOH \ 



H 2 O 2 


+ H 2 O 




-^irtfi^- 


"^HC = 0 




COOH 


NH. 


/ 

X 




\ 




CO. 


f57! 19.26. ?rf5'f>f’:5{<i 'sr'nfef® 1 


(///) C?|Slf5lcT-C^|-il 51Tt?yiC^^ 5[CtJT 

^Cl7 ( 76 g^I ) I 

(/v) c^5ic3?Tf?i^ 'sinfyf®, f?F=rTt^«nii:yi?^^ 

sfr^f^ii c^rm Ws^if 

(detoxicate) ( 81 ) 1 

(v) 5i;^T?:5i^ '8 >rf5[^ Wsr*® 5^ 5fT^f>R a:;^- 

( 19.15 5^^T) I 

(»’/) <3 CTfsiofilCSf^ fsi^lT^sr 

5l7^f>lC^ ^ ^U ( fsa 19.13 ) I 

(vii) yjTMiT5r-C5pl-0Q 5JT^f>R?T^ ?PC5i C<55^1- 

(vm) 5T?i:SR?:«I 51T^f>f51 

^ercw^ 5^sf 'Q '«1'05I ^1^=1 

(C^C^ N0^^>1 I 

(ix) »r^Ta? (glycogenic) WJIT^Wl I 

^ITSrrfiR : (nonessential) 8 (glycogenic) 

'snrsiT^CTi '5fn?>i® i ^surfuc®?! 



carf^R 
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(fw 19.3) I cssfi^^ ?p(i 

(O' tr^«riTf5fc^»fw?i ^nfi ^riisfifirw^ 'srirsfi^sii 
«iii8jvii-f^c^i 'sr^c^ ^^C5i i3,^=i 

®JTT5fT^=?l ^Tf51C^ ?IC!5 I 

(//) ^i^'STufsn:q>q=i <3 ^ 'siiisntoi 

^iMifsisr nr^ff®5is ^![f>fC’5 1 c»fc^T^ 

^iTf>r5 KW ^*^«f arc?!, '5 irt?[ 5i;;c^Tf=('Qca?C5j- 


:5rf?r^ : (nonessential) <3 »r^iatf 'sinsnlc^ 

I 3-5p>n:?pi- 

c>ff?rsi ^ ( 17.16 otsp 

'Q fsa 17.23 ) I caif^st >i?cs(^ci 'srsiiTsii 

(/) {:>!??i=i-f8f<3f5T5T fas?iT?i f®^nf5ic5i*fi:=T?i fini 

C>lf5=r ^iTC5ITfs^?f] ?r^wi 

( tsg 19.27 ) 1 

^ ^ - NH 3 ^ 

HaCOH < 1 1 ^^ - ^ \ 5 is(m 

HCNHz"^ ' ^ 

COOH 


‘^fg^iKST 

5i;^:^if^<3cwi;5ify(i:>f<r 

5iT4tK5r 


f^-i^ 19.27. (;>ff^':^i?i '5r<'ff5l% 


Ch3 
C =0 
COOn 


(/■/■) C>lf?|JT ^>i^?l- 

c^^rfsfcsi^ 'sr^nfa^ci ( ig.g 

<3 ?5a 18.28 g^^I ) 1 

(in) ^ifsif^ffT-C^l-i] «f<p y}?5^ fsifsi?!] Cf^^^ 

^c?r ( I 8.8 <3 fi?s I 8.30 g^^ji) 1 


(iv) C^tll^ltcgTC^PTCSi^, C>tf^I5I 'Q 

w©i ?p>ii:¥c6g "imim c>if?icsRi f^-^T^fc> ?[^iii ctW?515T 

'SlT^ICg C$to^C^TWIC5fC$ P 5^51 
^CSTC^FESf^ <3 5JT|f>R ( fea 19.25 ) l 

fsT'ot^sT : (essential) <3 »r#TaTf (glycogenic) 
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I caif]^ >i?c«i^«i mi 5«ii ‘»(f?i«fT5i^?sr 

(/) cyftnsr-fsf'GfsTsr fg^gTn f^iTfsic^T*fC5??r ^scer 

fsf'Q?^ 'SilTCSnfqil] C<fC5! 'SiUffr^Fl-f^CljTl^^f^f^ 

??[ ( fss 19.5 ) I 

(//•) fgf^fsR fgrfllU ^nf^l- 

'8 5n^f>iW?l ( f55 18.18) I f8f<3f=lCsra 1^»II^- 

'Q f5lf*t;T : I 

(m a*nsi®? : 

(a) <i)5J-^lTC®C^Tf>15IC5jf*?r'QfsisT UTij^W 

?5I«IT^51 'Sia>ITg?:ei?J ac^ C^ «fl5j-^lTC®13d>|5iKTC3ITf>l>^I^=l ^‘3[ 
a?v5?ii 5pc^ ci?TC5iif>i>^i^iT i 

c«ic^T^ c>if?iCT^ *ici& 

C5TC3I7OTf?l^ ?i?I ( Tbs 19.28 ) 1 

(b) 5};;^i?3i^ ^iTf>i?;®?r 'sht^jt^^sh 

carf^si '5[<^c® ac?i 

y|T5^^%gJ 'Q ^|C5I cam^ '5l«^^I 

5?i I* caif^si >i?c?Em«i 

f5i?3^a : 

(/) f51*6T^=I ^^Ic^sp-i^lCSCW^ tal?} f^^TT5IW«li:=T?I 

'sniwifsis] vQ ^?ii f^?n 

?n:^ (fB?[ 19.5 ) i 

(n) ^wsnrfsipi*!!???! 'shtsit^i ^T^?n ?>i^t^!t f^r^- 

^5nTf>fc® “nken® ^ i 
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(Hi) C*R:^ « f^T^tepilC=^?l 

^ ^1^1 5T?csr^«i ^ (19.13 <3 fsa 

19.19 ) I 

(/v) ^ { 19.15 a>^5f <3 

Tw 19.20 ) 1 


csif^f^ 

+^^.^denosine 

f^CHs — 
CH 2 

(i:H2 

H-i-NH2 

COOH 


^CH, 






C^Gd 

H 2 COH 


f5[^5nq5TlSc^ 

H 2 C—S—CH 2 
I I ^ 

CH 2 H-C-NH 2 

H-C-NH 2 COOH 

COOH "• ;r~ 

-4 


i 

H-C-NH 2 

COOH 


HoO 


/ 


k: 




H—S-Adenosine 


CH 2 

CH 2 

H-C-NH2 

ioOH 

'^HsO 

^k^{Cc^(Sr 



H2C~SH 


" CH 2 
H-C-NH 2 
COOH 


H 3 C 0 H 

! CH; 

H-C-NH 2 I 


COOH 


H-C-r'JH2 

COOH 


3I5Tfe 

Ch5-►csn-<TC?i» 

, (3*T- G 

'ST ._ * 

NH 3 9~^ 

COOH 



fbH 19 28. '2 7it';STi«| | 


(v) 5IT511 i5Tf=l^?I ^ (detoxication) >i5lt:i| 

^TlfTC?^ <51^^ f>t5=5T^ <5^ C?IT^‘ 

^I 5^T?I I 

w?«r'Qf5T5i: 'sraf^^T^ <3 'sinfyi^ 1 caifesi 

^=1] f:q?l^a : 

(0 csifoi'ofsiCT?! >iT^5p^5T^fa®i ^iic^CTTf3w 

^1 >i?a5?i c^jf^rofsi^T 
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^mc¥<:<ica??i fgfuni ^r^ni fsi«n^ 

=IHI ^ I il^TC^ fsiR[T^5f->5r5fr^Cef?t 

(transmethylation) 5iTiJICT CWC5 C?pr?®l=l. 

c5i5fTc^?=i5i, 'sitrcg^iTfsisr 
(19.16 a>T5r ) I 

(ii) tal^5}-^RT^?JC«f?l 3ir*n:5i fsjeiT^si ^*^>11?^^ ^51 
iflTj-^irC^CJTrfj^oTWf^IofsTsi i)3J-^nC®WTfyi8!^5[T!:3rTfyi*^T^C5I 
??r ^T^l <3 C^lf^CT?! >lf^^ f^fSF?lTiT ^fTsllCSJ 

f>l*‘^T«lTC?ITfsrq ^C?[ ( f53 19.28 ) I SIRO 

c“r:^ “^kciTcsi ^jicsuf^?!] <3 f>p$T^=? 

I Cai’lI^flKST^ TOl 

5i;;c^Tf=i<3cwi:sif^w?r ^IT!^5{:5I ^ i 

(noncssential) 'Q »l^a*f 
'SIIRT^CSII «inf>I® I Sl^ftrcsi^^irCcTT'srnfyic^^ fgs?|T?f 

«IIT5IT^C5T1 '5nf>f?Il ^^rC5TT«lTTWf5?P 

^ifyiCvB ^ ^n?>lC® 5?1 

i’m 19.3) I caif!^^ 

(/) tl^«llTf3IW*fW?l ?Rl|?lI ^1^‘^TCl^ 

^ICfflTRlTfjlCk^ ^f?I«f^ 5[?I I 

(//) Rifefifsi >8 >i5ic?[ yn^l;?5fC5i?f 

>Tf5['5 'SllT^^TC^C^^ fsiffl^ qfy?Il Rlf^fsiCiTRlf^CsllJ 

^if^fsisi 'Q f?pi§3iTf5^ Rnf>fc^?i 
( 19.10 2fy|S? 'Q fsa 19.8 ) I 

(Hi) ^{rf>f® (AMP) 5i??:»r^c«r?i ^sicji 'bit^csti- 

Blllfyi^ <3 R(Tf3TC®?[ tacsi RnC®51l|C5lI>lTf^?=l^ 

^\ffm 5?i gf^?ii ^-ii^-f‘'i 'Q 

'5Jllf>lc^?J ( fsa 20.7 ) I 

(/V) ^5ii:?i?i a«i5i ’^TC=nr ^T^iTc®fcsi?i (n^) 

'BlTPl'mC^C^^ ^flRT^Rl I >T?ClfRi;«f^ <fl^TC?r 

^517^=11 ^T^?I1 RTT^^irf^^ ^nr?^ f?F^l?il^ «IJTf>«35 

^ (fsa 20.6 ) I 
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(v) fsrar?! ^ c^icsr 'Brns^^iTf^ 

f?F^3ITf^^ '5nTf>!C® ?fl I 

(v/) f^fSFJfTgfsi^ ?PC5r ?[^C^ (Ji 

'STffTcsfT'snTW^ 'Q 5 ?i, (Tf^fsT 5 i;c^Tf^< 37 :'§j:srbrcyr!r 

(vii) ^?5|nr?6^ ^{Tf>f^ ^— 

t'^fsrfesi ^5faf<T a«fsr ^TCflf5l STltdlC^ST 5^«f, '^^sr 'Q # 
> 5 TC 5 T?j (N\ c^, c^ C’) (fsa 20.9) 1 

SI^Tfsr^ WIT?’!® : (nonessential) <3 

^ITf^ivS I C'tC^ 5?I ; 

(a) t'wsiiTf^iwjqcjq^ 5iT«tiC5i ^iTHT^csii ^iiifyrro^ 

nf?i«T^ ^?j (f^a 19 3 ) I 

(h) (NADPH) <3 

4 ^- 5 i;;^n; 3 ii^ fgf?jr?i (reduced) ^?i] >s 

' 5 nTC 3 iifsi?iTa 3^?^ f^ifsTsi ' 5 in 5 r<pi-f^c^ 5 };^Tca^ ??j- 

( fse 19.29 ) I 


vsropTspT %5r|[i3i0^* 

COOH '^P3 
I 

C=0_, 


CHp 

I 

CH 3 
I ^ 
COOH 



>^/%Sp;gg?r^t3y 


NADPH 


1- 

vCiT ,3-fe-f<>r 

NADP"" 


S|Lj|fw<* OTli5?t5 

COOH 

JHaN-C-H 

tHp 

in, 

COOH 


#3 19.29. Titcsr^i 1 

k 

caif^sT >f?c?R«i 'srsiiHi : 

(/) ir^'sfimT^c^a faf?im gi;;$rcsic^a 

<511151 5nTf>ic® 5tc5i (:»r:^ti 

^ITf^CvS 531 <5IIT5PF]“ 

'?n:^ (fsa 19.3) 1 

(ii) «£lsi-^-f^ (NAD + ) >Q f^5T^K3fC=TC5RP 
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5 ^?ii <3 ^ircmfsTin ’snisj??]- 

'*Tf?i«r5 55i (fsa 19.6 ) 1 

(Hi) 5iT?tK3i 5i;;^n:^ ^ts^^i- 

5i:;c^if5T'8cwCTf5iC3T5 >^1 ^ i 

(iv) sf:;^c3T$ '5in5i^-f®^€fR:5^c^5 ta?i «rn5r?Fi-^T€^ 

^t?Il ?9I?I1 Sq^TC^ ^- 

^5l%=ITf=^^?^C?IC^ 5?l ( f5a 19.18 ) I 

(v) 5i:;^si^ <3 >fT?TC?n >[f^ 

f^fa^i «if^?ii ( I9.ii a>fsf ) 1 

(w) 5 i:;^Tf«f« 5 r ^Krmc<^ ^ (19.15 

«>15P ) I 

f^I^srsrjienf^sT « (essential) 

<3 (nonessential) ^nisiT^Csil l 

(glycogenic-ketogenic) '®iji^n^=n ( 19.3 

5^^ ) I ^fU5 l^T^Sf^CfflCSr^ f§f5IT?f 

f5RT^5fW5iTf=(?:5ia ^Rci ^f^?n ^ (fsa 19.30 ) i 





^Il^fT^Csn C2fTf$=T 3?f^c»l^cei I 

IT®] f^siT^cl^lTSnfsTCsia 
«(T]:^ I 

(0 fa^m ^T^arfsTC^ia 3Fr?n:«ni ^Fcsr 

c®r^ cwtaa >i^af(^«i (I9.i4 33 ^ ) 1 
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(//) (medulla) yi5ii?i*ft (synipalhetic) 

<3 'SIlTCSSTllfsiSl ??r ( 19.13 'Q 19.16 ayi^ fss 19.17 

S*^ ) I 

(Hi) «lTt?IC?l^ $i|f:5Tf>I^ 

QfT^C?;^ 5^5^=l^f5f >l<C»5lf?I^0 5?1 (16.13 <3 ?TSiJ 16.3 

) 1 

(/V) ^T’®i'5|lTf3IW»qRf ^WiU^ 'Sr^pSIT^CJll 5T«Ht?ll ^T^C?ITT>I5T 

flJf ; C»IC^T1 

<3 f<£^Tf5i5| (;^Tii=i'^T^C5i5 fern 

^?1 ^C5I Wlf?I^ <3 ^^511 

'suTwc^rsnic^if^^ '5rnf>i® '^i^f fe^liRs 


c, c- p easc^-fefSr- 

nh 2 ga^ gB^ 

(-^CH,-C-COOH . r^CH^c-. 


HO^ 


H 

;3Ji>i(5ji5 
CHCOOH 
|i 

CH - COCH^COCHoCOOH 

'cyfi^ ‘ 


COOH 


k 


iSwfse fH 


O 2 






r“^ 

C5?5{J55fti^l5T;ji gniS^g 

fB3i 19.31. I 



^sic!huJkvsic!h(D^-<p 

55si1§n5 


»fH ^?r (fss 19.31) I f?F^5nc?r^ 5i;c^ffsr>sc'^c5rf>ic>T? 

f^^"C^r?FfR : (essential) »T^<Il-f^C^I-a»f 

(glycogenic-ketogenic) ^firrT^Csi] I caifi?:? >l<C»c}gq 

(/) 5115^ C<FR, C^tf^ sTTfffhl ^“ffrfsRs 3lfg?l 

^51T?l C^K^TC^SI ^ ( 19.13 
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a ^55 l^M6 g^^l ) I f^fsi?lT§r C*fWT^ 

C5l5lK^fsqCsi^ «ica ( 19.16 a>isf <3 f^g 19.22 g^?Jl ) I 

(//) iflSj-^^TSlTlCS^l fgs?m 

'sjT^rciT ^^?ii c^m f^n;c^n=i 
^?r; c«i?:^t^ csnCTi’srn'siT^q 
f?RlT?I 5t?ll >3 ^IT^II^ST 5T<II^II1 

{in) 3-^t®?^C5r^, 

^flSf^T^csig a^i?:^ f^a:c^uc5i5i 

^T^fsT^C^fsiST. 3-5]|§?^«PT^f5?^C^fsi5T aC^f?! SITtUCSI 

^iTffnfs^=T >8 3-5Tlsf^^n;j8frf=if^^ (f^g 19 32 ) i 


H,0 


/-> . 


w^» 


•-spRjQ-^-sBcT 


y 


-<^.^'*-3sf>— 

'.N>i(.»i<.'i};oi^TC5?t^^ >5J5I^^ 


jiniict 

V 


Oz 


v^^%t'q?^gng? ^ i-^ir^^Qd- 
ii»an.'<ru 

fbii 19.32 f&n':t>t^it!:^^ I 


afiierK^ 'JSmsjTfsTSi 5};;c^]Tsi<3C*^Wf>iC>l^l 5IT«^0 

I 3-5T^®f^^5H2fTf51i;cfC^^ ^«1'Q 

^f^i ’5riTOTC^i^TC3i?^=^ i 

5?I I 

f3[f^§f®5T : (semi-indispensablc) a »T^Taw 

'sni^iTlcsii i csiifi^ tm '5i=iiHi 

af<lfifT3I f=Ta?n : 

•» 

(/) ^fuo^ 5115^ c^R, aT??^efl3 ^5n?r 

?5W®5T ak«f^ 5?f ( 19.13 3315? ^ f5S 19.15 g^l ) | 
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t?fs$f®CSi5l >if^^ f^l-WiT5ITf^CRa >1^^ I ^fs«. 'G 

^«r«PT5 ^ic^sir?:?iTf5T5( <!rTC^. 

=siTiTi 511 I 




I 

-CHo~C-COCH 


NH^ 


,NH 


f-| ^ 


rn 

■N^ .NH 


CH=CHCOOH 



H?0 


gT?i:::n? 

COOH 

i. 

CH? -» 

I 

HC-NH2 


COOH 


•^<^c^v*y/£of?r 
H 2 O 


CH? M J, k',u 


HC-N-C=NH 

i H 
COOH 


N^NH 


COOH 

|i!®7(5Wfe0? '-CUH^ ^ ^ 

v35Ic^-^^^r&rC?&^-rr-► OfiTfwcs 


ffes 19,33. '»f<ll%f^ I 

(in) 

^5Tf>1'^ 511 (fss 19.33 ) I <i ^5TIT=1I 

fgTHU ^^c?T5j5iif5i^ «nif>i^ g'^sj a^cifsi^ 511 

C»1C^T1 pfT’S I 

»f^Ta*f 5q^C5i?;^ 
a;c^Tfsi'QCi¥CTf3^ 5^:^ I 

^ifsfisTST, ;sif^‘f5r=l « ’ITtt;?5T5? : ^T<n 

^ifsif^fST >II^’i;ik=r « 511 ; 

f^i? (arid) Siqlu >i<ca5^c| 

^fll5JT?I =11^, 'ST^I^I ^ffsjf^Jl'Q >l<C»e|^ei ^f^C'S -siO 5?1 

( 19.10 S3>fJT <3 fsg 19.8 5 i 5^1 ) I ^fsih'Sf <3 CSnf^sT 

«f?»ia 5 ‘i 5^1, 'siTli^fjisT caif^si >i<c»c?^cci 

511 I ^5T0f^ ^5111=0 5«I5 : 
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??i (fss 19.8) I c«rCTi« tPTOifsjcsr-fCTg 
^Tei^-^1T3IT^C5T1 5T^T^?n a;6TC3I^ C>lf51«II7S^f^^T^C^ ‘Slf?r«1^ 

^?i ^T5i oqsi-^i-f® <3 f^so^cgrcwcsTCW^r 
9;^5f^ '5inf>r® i 5qtoc^<j sfi^iicsr^ 

^iRT^i «i5Tf>i®^f5i^ ^f^si af<i«Tf^ 'Q ^T?r?;iT?i*i^?n?i ^aT^?r i 

(//■) >6 snifjipr?! ?pC5i ^fsif^ysr ^a 

^?rTf5i<:^'5rTTfyii;^^ ??i >5^? f:»n:55if 

^c?i ( 19 12 a^fsf <3 19.13 ) 1 

CarfsTST >0 5:rl^ffrC»r?«riT : (nonessential) <3 »f^^- 

a^f ^rsrrtc=n 'snif^i^ 1 wc? sf^uifsi^ si;;tois (^rfsi- 

<3 A^-ar^c^iTfciJi-s-^r^f^fsr^ ^rfyic^ caifei^ 


c-arffid 


A'-Mi5c.?ii(pici-5- 


csa/^ej^s^ 


N' 

A 


-COOH 


'N' 


COOH 


v5iyc=fSR-^g&n?r& 

I 

^i;-<rKi^Cv§d 


^Diw6 

COOH^ 

.^di^w/hcm ^ CHg 
CHz 

HC-NH 2 

COOH 



[5^19.34. "Sfnfsf® I 


5i?c»sff?^ ^ I c^PMTcsrST J^rsr^ carfi^csi?! 'siaf^iq^ 

«l«acef caTf5i=T ^r^ir^TCi? 3ikc^?a^ ^'Q?it 3 ac?i caidic^rsii- 

c^^ caifsia <3 f^^f3[5r ^ 

caTf5iw<j 5?Nei 5T^?^caTf5ii:^?i ^^af^ ^ 57 ? c^tsiti:*^ 

^a?5«i^ ?^?ii < 3 ?:^ I CWC5 caff^sj ( hca^^s c^Tsreri^^sT ) 
caifsf!? vQ 5T^§??R;aTffffi;sTf ^zm'^un^ 1 

caifeisi a^TC^ caif^^iiWH®! ^ifi^?!! a ’-ailc^iTfofsi- 

^TCl afCSJ 5i;(^TC5lg 

5i;^ff5i^ afaa^ 5?r (fss 19.34 ) 1 

f=?iaT^aw?i ^r*f5C5i^ carfesi a^in ^^ar^R ^c?[ 'arf^si 
atsi«rf® ^ I 
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sntfsR : (essential) 'Q (glycogenic^ 

ketogenic) 'snrfyns I cai?^ 5I<C»5R«1 s?F5*h5 km ^1 

(0 C^fflTCi^Csl^f «j*Plf?[ci;5 5fT^f>r5I 

?i«ir5TC5i ac?i c^i=r«-c^R«?§ caic^ic^icsR 

5ntt>i5T <3 f^ifsijq wrf^^ 4-^^^- 

en^f>icsT 'a=^N ^?ii 'QC^ i 

(//) ^iTS^^pl-f^lsC^a^toCC^I 51?^^ cIT^f^TCSTil fsjcjsf <6 
^C5f >fiT^ic?iTai^(:=T^ ; sfw ^7?fc=ri ^ 

ffir^fyicsT?! tT'?i^nf3ic=Ta=T ^i ^^aT^rcsRi 

a«[ >79?:^ '^Hi ^k I 

^nfasT, fsr^faiT <3 ^IcaitsiSf^R : 'sraT^I^ (essential) 
«nT^tC571 '5iITf>i® I '5iTfa7=I “I^^ua^ (glycogenic), fcf^fjR f^C^- 
aw (ketogenic) 'sjT^C’fTfsf'^fjjsT »T^5]-f^C^l-a*F (glycogenic- 
ketogenic) 1 carf^^i ^?ac*f?r g,ai f^ar^a^ f^is^a : 

tpjfi'anThwa??!?! ^?n 

«iiT5i^i-f<pc^ ^jiTac^ af^«f^ 511 ; c*rc^T® 'snrfyi^g^ ^m, 

« C^Ti£l«rafT^ Ifl fsffsifll 

^T:^Tt^-(:^-»fl ^^a^ ^c?i «aq? c>it[^si?i '5T^c«r9 ^thi 
' 5nTePFl,f^-^>in'® ^I>lT^c7-C^-^a aT'Sfll ^ ; ^«n, fej^faq 
fq^-fqaT^5ica>'ic6Tfqcf-(:^i-<i3, ^^c>nf5i^t>R fi§«T^cr-c^-.ii 

•flq® ^nfSR 5^??® ??I«(T^5f'BI5]^(^f5l«l-C^-(il I «£I^ T'jjl? 

ata f^arc^p^ a«wf^ «inf>i® « «iitc57- 

^ei-c5^i-vfl, a^iaw caiaiwifsisr-c^-ifl <3 f^c^ra^r 

v£iq^ ^C's a^gisw ^nM^isr-c^-^a $^aJ5 

I 





(Nucleoprotein metabolism) 

^F>1C?pTta^ ?35?IT?I fsj^f^'QCarfksi?! 

^iTf>i^ mzm 

-^ksjT^ei ^Q ^JI I 

C»fl ^«ni (metabolized) i cwC? 

^Tf>!^ =n5ti '8 f'^f^hfesT ^^?n 

fsT^f^so^T^^ ^ 'snifjICM >l?C“ffI^«l 3^ ^ I 

20.1 (purine catabolism) 

^H?J, 3Tf^ 'Q (arid) 

5?cer I 

'snrfji® ( «bKt5C5?TfJW C5TCsil55>iC^^ 51 v£|-i£)^-f3 ) 

5?T5^ fsf^f35'Q^Tt^fl55 '5Si3f^^ 

I 

(a) 5IC5'«( C3»lk^ ^]TC®sri^C5l^ fe^5iiT5JT|C=ICi^5 f^T5 

^Tt?57?p ^Tf7i?:i55 f 3^ksi 55IC5 ^157^^1 m^TfsWT?! 

'STT^ir^ 5^51 C^51 '5HtCTTf>ifs7¥ 'SHTf^lC^^ ^^3?^ 5C^ ( fss 
20.1 ) I cmm 5'-^57^'Si;i^c^?:®fii fgi?im 5 ^ 

?F>iC5p^ 'Q '5lT^C=lTf>f=T 5715^ 5C1^ I 

f5r§fgs«>iT^® 5f>fC55Tf5Cw7C5?5 tmUi ’BIT^CJRTfj^si <3 ^5rt3f5 
5JW1 f5f§f5T5 ^7:eT 'SiTtcsfify}?;^?! ?p5T7ip]-f5C*ef5 (phosphorolysis) 
5f^51 5TtC3T5?5TS3f«l=T =71555 'Q 5Tti:5m-l-5F5W^ 55 I 

^S35 ^11J^f«P7 fa'5T5 ^C5PS5 W15C«75 ^Zm 5T^C31WIT^^- 

f5=7 WTTijf^RIsi vfl5? ^nJ^f«I=7 5?I I 

(b) 5<^7:3«fi <3 5fC^ ^77;®571^?515s 3«(7:5 S'-fsTt^fgs^B- 

^7^CW5 fiP5T5 5t5] 5S7^i^5 5P5C?P^ <3 «nT7:®7:=7Tf5=7 =775^ 
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^T5! J "sniC^C^TlfjIs^ f®^JT5lT|CTCW?l C»fC^Tf 

3T^5jsi ^nwTf^?rRi 5 .^ 

Wt^;=^T^3TC5^g 1 ^§*^3 ^T|C5TTf>I=^ 

§ca ^T«i^ ^nf>ic^ ^ I 




ffe:^ 20.1. 'BfitfjireJi T5!:5| t<.’'tT5R i 
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^si|*r's1 aicft 'Q c^cs ^TC^sti^fsf^ 

5'-f;^^fas<3§i|c^{:3?^ t§ffiT?i ^?i?ii 'suTrowif^R:?? 

¥>rC¥Tf^C5TC^?f tare mz-si 

^nc^taf ^f5?ri ^ i -^c^r ^TOsfsi^ T®- 

^irer^^sii^ ^i tare ^nc^fsrcsj^ 'shtsit^i 

^TWTf={?n S[f ?J5f^] fffC$f 3rT^C‘^T^nJ^f9I5T ^T^l 

^f^c®c®f<i taT5i !^ita 5^?ii 'snifyic^ 

^ I ?fR4c«fc:J^ ^jTc^csf^ sn «it^t?i c>i^w ^ 

^iTC®f=TC^?[ 5T] I 

5JT^^, ^=T5ir^^, ai«fl?f ’snita 

(^?iic=TTfyi5T arT??o?pyfc^^ ^ 

(а) '5r?fiT»r?j, ^sire tare 

a?eif?ic»5!^ ^?u?ii 'Q ^?iKsrrf5!sr srre^ 

fs[^'85TT^C^ ata® ^ ( ta 20.2 ) I ?si^'Q>IT^® ^>iC5pTfa- 

Cff!c^?i tare ¥>n:5Fc$^ tanre ^iwksi ^T?;5of>fc=T?i 

5plC5Fl-ta5!^ (phosphorolysis) ?IT^C^r'^-l-¥>lC5j>3 -G 

^?iTf=?5T ^ I '5i^sa?f f^«nT5iT^csT5^ 

ta?i 9[?Tf5n:5re ^snr^^^sn ^ircsntare 's^resic^ c^rcsr 

sfnsjta ^?i ^4? c-fc^Tf wnj^?*!fs( f^re 

«}lT?yil35iI I 

(б) 5'-fq^fgs<3^^c®c^ f^iire ^?iif5Tk^ 

'Bnif^i® ^?iE=frta ^^re ta*f<»T 

^TC=Tlf^s=f f®^?T?[T|c=TC^ a®TC^ 'STIHITIctI 

45??ic^ i fsf^ta^T^ ¥3iwr??ic5R:w^ a^T(re wiTsjc^rrfjisT 

G 51 Wi f4f3'5fT?l 5jT^C?rT^-l-¥>TC^^ G WJT5^«ICT?r 

5IC5 I farere wifg^ 

af^cf^ ?re i 

=^5?5iT^, aTf««[, ^c=res a^5f, ^j% cm^ 

c«f^ a*f i 

a^5f, »f’=^45 (Gastropod mollusc), C«rref5[^Tf*f 
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2fT% C*f^ 5|I3I^ '^-?lf^ ^fls?afT^C5I?l f3^1?I 

’snri^® 'Q 

<isc 5 *£i^? (?»f^ -^ (fss 20.3) i 

5in:^^ CWC5 ^t5it^csr:w?{ ^mm ^nerT^i^^si wei^^ 
(hydrated) mWj5 •*lf?l«r5 5?1 


yjpltQlw^* vSyfHS* 3^IICcIlfsicT 



ma I fsi^ mm mK 

^fti^^“i ?nc5?i ’snren^c^pc'^a "srnfjic^ 

^gif^c»5f^ sif^ii] ^nif^i^ 'Q ^ I ^RT!i 

eT^TO mm JiT^fa^ <3 31% (Crustacea) CTO 

faro ^Tfif?n asm 'g 

^C3 aifija 5l?ii m \ 
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to sini 300-700 f'sifsranr 

^TTto I 5^ <3 ?i^5CT?r lOO fsifcikte ^^niFcsr 

arsr 1-3 o 3-6 fsifcraTsi ^555 1 


O 2 ^2 

83^,. anfe ■wwaib;^ 

2Hfi KaOj HjO I^HaO 

4NH3 2H2O (XJ^/c9p^^\ 

ZCOz «n^c*als 


f535 20.3. ^rt^C^Sil cytr^ «t3?5^ I 


^5Tf4, fsn^^smi, (polycythemia) avff^ C^PC^T 

3C1 I f'fW 315 300-700 

WcTSim ^5^ ^Cg ^£15? 10 MsrSTil^IQ ^ 5Tf55 

55 I 

20.2 (pyrimidine catabolism) 

"^fC^ 9rT^f54, ^5T?5«1 <3 yrTlc^lfyR, f^=T?l^ f3f5f5fec=15 
f53n:555 wm ^5TC*t 5 srr^^TCi^sr ^IT?:5Tf451 <3 ^^f55T5 3f5«r'5 
55 <il5? ^»f^T?»r ^T55 tor|5I5TrCSITf555 

51^, ?5^-^5fTf55 T5f«^ 55 I 

5^ i)4-^-f®-f3-*fl^5 <3 f^^T^CgrCSrWi^g fgf5T5 

f^wrto 5^51 ®T^ 5 T^ 9 fr^f 5 C 5 55 ( f^g 20.4 ) 1 ^^1- 

5t^c§c®75 3^c 5 c»n:5T^ 5if5g >if5^ ^i:^5 Mgf5i 5f^i 

55 1 5T^i:^5R:®r5 

STSTC^ f5i5i-^5&cg^c^T'5iifc>rrf5'^f6?:5?:^5 yif5^ wc^g f5fgj5i 5f^5i 
5to ^TC5r?55I il5? f5^1-'5Tn5T^5mT^?:>fTf5^?^g5 

'snrfyps ^ 55 I c»r?;5Ti ^3?55f^^ 'srig^Kg 5;cg 51155 5^^ 
^Tcg, ^515 ^w. <3 5^c® tr^^nifsic^-rwg 5T51 
Cy?f?r'5inc5T®5T^?:^- .gg? ^151 5^C^ 3f55TC5 >?T?^?55S ^lTf>IC^ 3?5«l^ 
5^'0 3TC5 I 

>TT^C^Tf>I5 f^’sni^T^CSTt^g >IT^C^T?55 5^^^ ^n:5Tf45T 

5® 5^51 C?TC®I ^^5Tf>Iff! 55 I « 





341 


'iwm f^snlg^ s^csi ®T^^T^q&r^^<5iTyn:oRr 
^ I c^rc^if ^i^csrf-^t^rfsife^ ^r-^cgc^?! a®rc4 ifsi^ ?^i 
f^-t^^c®TcgT'siTC?iif=R5 ^nfJTC® ^ 1 ^cgR3R:w^ 

>l7^?n f^^l-^^C?I^C55TCaT'^TCIITC=T^ 'Q ^C5I?I ^C5! ^- 

^srarr^, ^5TC5iTfswi '0 f^^i-'sriTcnfsT??!^ ^ i 


eji^SicT . 

0 H* 

okJ 


''0 


'N 


Vo^ 

,flcT-'J-l&-f2f 


li, NADP"^ 

^ NADPH 



^-jWslillSt.eiiiyiSJC'J^I- 
fiSfijf^ 'OJ^ifWvW 

HC=6 ^jH^va^CdfSi HgC—NH2 

HC-CH^^II 77 ^ Hi-CH^"^ ~/^. 

ODOH 315 ^ COOH NH3 


'^2 
/ '"NH 

■•zO CH 2 

HC-CH, 

Loh 

H 20 


>1l^tl)lf^ct 
NH 2 


0 



Hdl-vaSlc^lleicl 
H 2 N-CH 2 CH 2 COOH 



0 

HN-^ 

)i^7 


jjd-ii NADP 

^ NADPH ^ ^ 


N' 

I 

H 


CO 2 -3151011^ 


■ji'e 

H 2 O o 

II C'Sit^ic^ji(5<j* 'aijifS'i? 
H2N-C-N-CH2CH2COOH 
H 


feai 20.4. <510(1^1% 1 ^ 

^51 ^iTC5iTf=?5T^ '®r?i}^r?*f 

'nf5«r^ I 

20.3 *f<? 3 St^«l 
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(extrahepatic) "srnsiT^i?! ^ 

^i^5^-0Sgil®^Cv- ..••••^n V®'^ 5?r I 

^jrasMidS—*iNi = ■" ^ S3Ri-^1 aT«fk5^ 


'*ftW?Pl-C j ;.N 

cir6c«w^-c 




aC 


c>iQccW ftOli-C 


iy^': -"••^c , ^ gs^inrift aT«fk5^ 

.i I :■...y^ C ^ ^nroi- 

gjj^jSfCcra-^i • 3 u^V^vis / cxyccw ^-c -__ ^ 

^J^!c / ; n<1;7 iN.; ti^i ^nte, ^- 

^'"'‘^jgpilSk.cM v5I5I5Jl^-N ^Fl(.*ll^ Q'^t'® 

^ ^ ^ ^?IT^C5J^feC5 

f&3t 20.5. ■Wk I^r1%5 ^<*,>11 c wr 

®T^TW^CTC5 T^1®m 

^cTOT ^STT^TCOT^f (Jm ; f‘^f?|5T <(?fC^ 

« ^ctoft=i?T sf 3 nf«i® i 5 ^?rTCi (fro 20.5) i 


^jgpilScdg vsiiwi^ib-N 


f&3t 20.5. 1 


iii^t4iT*««TsF«»rT^ WTCTRpiw# »r««Rn : a^ror c^ fa^f?R 

>r?c?fk® ®T^g] 

{.^itiKP-nwij, ^«n—'snrc^siT^foj^ ) 'Q 

) I >i?C¥l^eR a^^fsi C3IT^t^ I 

(a) fa-«iT^-fa-H f>i^c«fCGcw5 fsRn?i s?^® ar^- 

5F3TC5p$^9f sn® ^f?l?I? 5T^C^TW-5-5F>jC^$ 5-5pyic?pT?n^?:!Trfyi5f-l-aT^C51- 

(?n-«iT?i-H-H, PRPP) af^cf^ 5 ?i (f5s 20.6 ) 1 -^c? 

acvr 5?i (f5017.12) 1 

(b) a;;^f5R fa-«iTf-fa-fa fsraT^ si^- 

teni ^snr^T^® «iTf>i5ii fa-®rra-fa-fa '5i<p ^t^csjtw acm 

(C^) P 5^Ccf 5-^>iC5pi?ii^CJ5Tf>iffl-l-^^TSrf^W^ 5IC^ ! 

(c) iflfl^a, snT^TWf>15131 W55J 'Q §n^f>fsi'5nT3IT^® ^T^Tf>i:j- 
CRfctei a®R5 5-?p5R:?FT?itoTf>i5r-i-«nT3iT^si?r ^iisir^sr sn^fjR 

^ aT^f>R'5in3n^® (f®?-«£i-«fi^, gar ) 1 

(d) o^cm fw-vfl-«iT5 tTa5sf3ic5R:3?5 fa^T5 

an:«iT=icici5imr^caKW5i6 ^tus s}]® ^f^5i 5pf3i5f5jT^f>R- 

^T3nt® sT^PiT^c® af5«T® 3 ^ I 

(e) «rn3n^c®T^ac?FC3Cia?5 fgi?iT?i «rn3iT^® 55 ?^- 

5n^f>R^IT3rT^® ?fI^C5Tl^T^C®5 «I<j:® ’S[RT®f!l® ^^ce! «P?^oiaT^f>l«[- 


(/) cac^Tf '5i<3)^ 



?IT^C5T^® f>I^«R:^CW5 
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fiRiiii ^*5® ^tus 5i5r?n^R:3 5^111 s-'shrt^c^- 


aScaiOT- s-irUtipu 

©- 0 -CH?^ 0 ^ H 
H 


5 -»P>^t^^Wl 5 c 4 l^ 5 ^cl•t-<^P?^ 1 ll 5 E^^^Oll^& 
fr-Sff^-fk-f^ @-0-Ori2^ 

/^^^cSsf _ 

OH OH OH OH 




H. 


gJl^fScMiysjfes jdi^wiwJvi) iSin^iuu 

O NHg ^*^2 (SrowfesFik _,'-,r. _ r. 

©-oav<VHrvi-c-CHj iooH\ 

5 Ahi 1 cyH?l&'l\l 5 lH 1 - 'WTSJI^ 
©^O-CH^O^ NH, 


H 






H 


H H. 


OH OH 

|>Kr *i» V^<,T 

C.litjli' Ii.-> 1 ' iwili 

JEpfSifeigji^fesraSfec! 

jli5wi5i?vi» -fil^wiSl^vb CyjBW<JVo7-5v^lVflftAy 


S-glW ^afefif^ iCTO 
^N. 


V y. >.. ,1 


H^r 'CH « 


o=c. 


0 

'NH 

Ribose 5^^© 


HN=Cs^ 


NH T^-CO? 

R.bose-5'© 

^nwii&ci 

_ j 3 T^ w i 5 i^va 

HOOC-it^ 


‘C-H 

II 

O 


HgO 1 ^ 

Ribose&tP) 


0 
II 

/C 
HN^ 

I 

HOOC-CH 

I HgN 

CH 2 

COOH 

< 5 IM| 5 |>!j 

HOOC-CH 
II 

HC-COOH 


M 



^!§sm<3-!s^-^-s-:sF^ 
HgO 


'N 

fiibose- 5 ^ 

<SnK SH ^ kS»l&Kt», 


v!Ji 5 n 5 r& 


\ 




H 2 N- 


N 

I 

Ribose-5© 

spS^OTW^Gs^SraTGarcr 



^ / H 

* 1 * is 3 teBS<^JSft 3 <wfe 3 lt ^ ^ 

Ribose 5^® ^ rrj^ 


O 



Y N 
Ribose-s'© 


20 . 6 . "sritf^Tc®^ JitcsRi 1 
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(g) fgfura 5PT^5f 5^51 

^^5 s-wsiTtcsiT^fsi^Tcmsr 4-^T^f5r?p <iT^c^ni%5 

‘^«r5 ^11 ! 

(h) >irfit=Ti-^-'5rr^-f^-ii-i5n^i c»i(?gTi in^wi- 

^n3^^lf5<P ^iTf>Ii:®?I >jfj['5 fsifeTHl ^iT5ITtC=lT^f^m^T5r 

5TTl%f=(5f ^c?r vfl^? 'sjm:®- 

f3f«l?r 5^?I1 ^n?5T® <3 'SIIT?I1^5?1- 

^5r$TC^5l ^I%f5TSIT|5 WT51 I 

(/) C«TOTf ?^?IT?r «iJ^^®-?F?^5n:]^tl5T^1- 

?PT%1T5IT^ ^ I 

(./) ^rr^=?TfjifsT^ c»rt^Tf 

^ gf 5^?ii hm ^T^csirf^ifsT^ 

«ic^ I 

^!T?>i^ vfl^WTc^ >i3-ii5T-f'»f ^1 ^n:®=TT^fw[^ ^nifjrs 
(AMP) ifl^? ^1 =5nTf>I® (GMP). 

( f53 20.7 ) I vij-iflSI-f'^ >nO 

'snrosRT^srwTf^csT^ f^?iT?i w^c^rifyifsi^ ^anrfji® 'Q 

'5nT>!‘^f^ ^iifjicM fsTcfsi ’5nro55r^c«TT>?Tf^?5^?p 

ac?n^sft?j ^’k '5i<2[ 

(GTP) ^Tf^l (GDP) VQ ?py!C5F]^ 

^1 '5rTOsnr^C5rr^Tf^c=TCsr?i fgf?iT?f ’af^Tc^srrtcciwTf^fsT^ 

( ^^C=TTfyi=r ^ vA-iJ^I-f-si ) ^?f I 

>T5i?:?i 'Q f^5T^OTW?:5rcsr^i ^51 

^?ITfs|?^^ <5IIT?5T?;^ (g?IT?:silf>?5^ C3ITCSTl¥>i?:sp^ ^ ) 

^^irsfiT® 5n?r 1 

ailTC^STT^o!^ Sf^f'S 
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(TSTTCSTWyiC^F^ ^^C*5lk^ 5J^T=r 

'5i<3[ ^<p5 «^sqT^f?T^ 

wca ?n^Tf=l^^'a>lT^ ^?F3TC??^ <3 ?lT^C^T?5?^f55'SyiTt® tT^?P>iC¥^ 
^^nFR >31 ^ I f=i:^fgs<3>^T^® c5iTC5iT5?>ii:?pT^^i:=R:i^ 



f&ai 20.7. '®ritf^® ^^:'5 'Q Ji'ca^'i i 

f3f?iT?r »£if^H «ii® ^f3?ii ^?iTfiik?p ^iTf>i® 

( ) ^gTi:=ITf>i51 ®T^?FyiC¥^ ( ; C»IC^T^ 

®r^35yi??pT5?I^C=lC'S^3 flRFl 'BIH'S 5iiyfC?F^ 

^TCsirf^s? ) 5IF13S 3TtC3TR^<3>IT^® 

^T^yR:?pi:^ ^n (fi^ 20.8) i 
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<3 


( ^«n, '6 ) ^T^.cQSI.vfl. 

f^rf^ «rfe5 wc’^i (M^ f4f§F?n «f3f?n 3^*^ ^ i 



ADP ATP 

fear 20.8. '®?itf^f%¥ ^ntf^ro f^lsfn i 

f^fi^nfe^rfsr^'Q’TTt^ y{{vsm • 

?v5#S?lT^^Tf5?^<3yfTt® tTt^>1Z?F^^5r3 ^TT^IC^n >J?C»5T?^ ^ I 
ii3jc^f5?n^ c^il c*fc^ >rs^s ^C4Tf=T^'Q- 

717^ f^'Sl^fClj^ f>iJ?^ snsjsf vflS(i^^5I-5r5lf^?r f^x <3 f^a 

ij^afl^ vfl^N ?fTC?IIWv!jI^*j ^1^14 Caif^CT?! f^Tir 

a^ ^1^5p37C?pd?l ?IT^C4T*^ ^?»T f^WTT?!^ 

^ af?i«n5 5?r, ^»r (dADP), 

(dGDP) a^^ f®'5it5[irT^C4if=r^f<p'a>n^ ^- 
^>iC^FCI^ fwf ^CSTTWT?! i^s^I 20.4 a>l5f 

S^ I C»fC^f ®T^5F^WI?Fl^C5RC'^?l faf?lT?I ^fljfa, 

a^ 5?>}W]^ 3?9f mv^ ^f?i?n (f®-ii?^fa, dATP) 

a^ q,aT^^ 5?[ I 

20.4 5f<C|5J^*l 

areftc^ ^f>i^, §i;;^st 

2r^ C31^ ^T^r,oI "SlfK?! '$1151^^5 CTC5 f'^lMsif^s? <I5R3J 

’sntc^TTci^a (3f^ (3T?i; f^©o^ ^ 457 « 

a^ih^ (fw 20.9 ) I 

?rte^f^^'e5n^ canwi^^ ^^c«wn : a<o c*fc? «C37f]§- 

^?5i^ ’snifJTs ?n«iK5i 
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(UMP) sHPRs f’rfsf’sife ?[T^c^Tf=t^fg5<3>iT^® oricqr^Fyiw^ 


(«) ^T^C^Tyi?:5| 5FWC?F$ f^^CsJTC^^ !• «£15?WT^CSRr 

faRHT?! sr^ifsiw^ 'iHiivji^vij 


^SRtsrt^ 


,•4^v^„6'/ 

: N^ I C ; 

‘ 111 , 


sic^ ( f55 20.10 ) I 
(b) yjr^c^yiCcT 

tT«r^T%Rfiic5iw?i f^?ir?i 

?PT^T5lf?I«T ^m- 

^^lT5lk^'5lIT5J^lf^ ^Tf>ro ^\ 

5?1 I 




,4X 


I-- --1 

: r^ 1 / c“ 
'■-r\- y y 




fsai 20.9. 

I 


(c) ®T^5I^C®T'8(:^T?:ik^^ fSFSIT^ ^N{T3lf?I5r^IT^^TClJ$ 

W5r ??^?n c^m ^51 «jt<i«) ^f3?ii ®T^^T^csT'8c?[Tf§^ 

id) c»m^ fsj^T^csTCwwci^?! "i^m 

^?I1 'Slllfyi^ ^C?I I 

(<?) 'QC^Cl^ ^>R:¥EII^C^l?yfS! ^1 'QC^Tfl^^T^CSI^ 

^fT^?IPF5TC^T??IC5!C^ 5-?p>TC5FT^C^fyi5j-l-'?(T^rq55lC5F§ 

(fn-^i^j-f’i-f^, PRPP) ^yR?mT^Tf>i5r «iTf>f?ii 

p ^^CeT 'QC^Ilfljvljl^lsr^ 5?T?[^ W- 


^«fC?l ^l<I^c?| ^5ffu ^T^5T 

c^icsr 'srnfjfw ( ump ) 

5?T?i^ c3iT:5rr?F>i??FC^ «rc^ j 
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3T^5?5W*f : 

>I?C*^^C«I SfsiTJT^? 

tT^5f^C?P^ ( T>if^n ) =TT35^ gilC^Tfs^^fg^’G^lTt^ ^T^- 



VW(r^<!? 



2ADP 

K^ICSI^ 


^I^QcT 
oTflSTfflf^* 'oRlfSiS . 
0=0^ 
HO'^ XHa 

HjN 1 




\s>/>t>ifliUjilj 


o=c 


Y 

H 


CH-COOH 


-ac^fS^ v5isi15to 
0 

,Y 


H 2 O \ 

"A 

k 


•^Kfiwfyd 

NH2 

0=C-0-© 

COOH 

HoN-i-H 
I 

CH 2 
COOH 

^-'5n3'f5i-PT 

PRPP 



■COOH 


^'S(sI0i5(?m» vaiiiRiJj 



^2 


Ribose^S^^ 

f53 20.10. 'ssfTtfe^ 


COOH 


Ribose-5-(^ 


oTI'o 

(UDP, ^ il^? '0T?1 ^PTT5 

^T^5F>iC 5FT^1^WCW5 ff?ini '®IR<3 

(^TP) ^kus l 'Sjqito 
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>8 '5iiTsiTt?:^Ttm?FC^^^ >iTJ?TC?n 5i;;jhf?iCT^ 

tr^‘>R7PC$?l 5^sf (C'') ^ 

>iTlf^?®=? 'Sic^ I 3^l?C*5?f^ 

'Q ^T?I.ili?.v£3. I ^T?] 5T®I 

^65«I% :q5>iC^Ij ^ ^ \ 

dTTP ) <3 

tl^^'>IC¥l5 ( f®“f>lfl5f'^, dCTP ) Hf^- 

T^lfes? iT^?j53TCJpu I ^CS 

?p>ir 6 hi 'Q hu ^flsf^Tlsr «nRra®hfST 

SITSI^ C5lt^->TT^5p:^T^h5f-C2fTfl5?;sr?l hSTS 5^1 ?^f^- 


jacT-fl-S-Rr v53cT-a‘fe-Rr-i3^p 

IJ Ancyic-4>i>(#ld^ tSf#® ijncw^sfw 

HN'^^ 


>=k J 




N' 

Ribose-5-(^-(£) 


^1 (3 ^ ii?cydh''5^ 


/ fycsw^&fecl ^5l'^THCy*l> 

-^-— n 


0 


HIM 


\sr4??n^c^KVMCd6 




N' 



C5PRS=1^ 


sisfe 

0 

j'-'*x.( 


°=c, 




■CH. 



N 


Deoxyribose - 5-(§) 


0 


Deoxyribose-?:^^!^© 

|'^<51^ 5pyi^sp& 
li\6tSl5SfflOl5(?W» v3bll>l(J> 

..A 

=^. 


'N 


Deoxyribose- 5-(g) 




(dUDP) ^ ( hff 20.11 ) I C»IC^® 5^^ 
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?F>ic5F$ ^ cqcsr 

'sni?^ ^ f®'5jf^^'&f?if^ C5ifw(^>ic^i^ (dUMP) 5 ;? ; 
<in^fsfy5T^Cfff^ f>l^«R::^W i£l?jsf§ C^PT^sT^CU?! fgr«T?I 

iflsj 5 ^ ^-C5if«fk5T?:§tf^itcsn:Wffr^ c ^ -^^f ^iiTfjrin fsr«in^ 

^9f?i 9\ts^ 

^C5? (C^) ^ ^Iccf (f®-f^ifl^->f, 

dTMP) I C*I?:^I^ ?fSIT3fC^ 9JT^f3lf®5? CSHCTl- 

^>lt^l^l^t»<W 'Q ®f^*F>IC¥T^T^C^CW?I fsPflRI 

T5[«^ 5p>fC^$ «}T^ ^?g?l] “^ff^erTCSI f®- 

5!^c»er^c«r?i >wc?f a«R:5i f>}fdfn v£i?pf^ 5pyiPF$ 
?|?11 ^ (CDP) 

I fjTC^&OT 

fe?im ?[^ f®-f>iMn (dCDP) I 3^^c«fc^ ^i^- 

«j«f;;?:^ c«n:^i^ 1 

20.5 

ca^rac^^^i f^.ij=(.v£i. ^^snsi 1 ^s^^^m 

f®.i£|5J.«9. ^‘1 C3^5JC^C5T<I #5T^fefC^ (gene) I 

f^.vflST.<fl. <3 *?|/^ (linear) 

(polynucleotide strands) '5f«f5 f^‘^‘t^?[^'t 

’srij*!! 5Tf^f?c^ >ff‘^^T(:=^ «rrc5^ 1 ^ 

f^f^gr^C^lTfsi^gs^yjT^® CTTC51T?P>lC5i>l^ ^y{- 

C5fT^^7^ra ^rsri 

f^i ^1^51 (2.4 a^fsp ) I yff-sisi f^p^©]- 

m 'sicsT^-^^fsr 3[r^C§TC^=T «I^=fi?r (hydrogen bond) fT?l 

C^T?5i^fiP'Q$T^^?5!5 'SmiC'bT^, <JfT^f5J"T, 'Q ^[^■T*IC=?P 

f^f^<rr^^Tf5r&?as«i^®t[f5r?i ^«rwc?i ^iT^fsR, ^snr^i^sf, 
•lllTfsR <3 y\h^ ^ 5Ti:«( I ^’«fWT91I c^. 
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c^qsr ^iTc^f^R <3 «rTlf;ic5i?r 
wn ^flTfsR <3 51T^C$lf>|C5J?I 'S\IHY^ ^ f^fif, base 

pairing rule) ; 'SlITC^I^R 

f^<3^^c®?r 5(:^i?[f«i <5T^f5R 

f5|^f?P<3UT^^ v£J^? f?F^T?I ^?lTf=i5T 

>it3r:=t cnc^ f5T^fas<3^T^^ i 

c^^f^5rc=i?i yi5i?:?f f=T^&f^rc>f f®.i£i^.^. nkCTC?icif^ fgfin?i 
f^.-asT.^. '5i^?r trc^ f^.iisr.'a. i 

^y\w.^ ^^5? f^-^fliT.vfi. ‘^- 

STTlilSTCSrsi 

^fT^rn f^p^m '5i=^ ’^fs??!! 

«fTC^ ( f5S 20.12 ) l ‘Slf^CSIC^Ca??! faf^TU 

f^<3>rTt^ cTnww>ic^^ ^irf^w <fl5pft?c?F tausi^f^ 

^?5i?f] ^i'G?n ^fTcs yi?c!5i 

‘^^‘^ii 551 ?^ ^^c'o ’si^lTn:^ < 511 ^^ .al 

^>rc¥P5T^va5^ wrai 




ftai 20.12. f^.ii^i.^fl. I ‘T'^t^sT ^‘3^ -211^ 

:5^*IS ^"vCaf^^ ^!I1 

1%.il51.o9. 'Sf'jiSw 5tl5 fe .-il^.vil. ^ 5?I—'S 

?f«tt3Fr*I '9 ^I31'*tf!l ^5(0? k 


^0 
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<3 ^ 


^ f’Rll v£l^f$ ‘»|f5lf5f^5P<3^^ f5p^T?l SH^T^C'S 

«/TC^ I 'Q >lfec^C*ig y|5IC?I 

uT^^t[^5r?f !2ii^fsisf, >iT^c$Tf>i5T, ^nc^fsfsi <3 9[?nf5R 
^«iTg^?i ^fii^sisr, ^n^fusi ><3 >iT^c^f>i5i '5i^c»i^ 

^l?ll >!’P '^T^ST ?5p^1 « f^5?fll?IH ^5? 

MTC3 'Q 

(complementary) (sequence) 

; mm ^tcs ^t!?r tim^ f^p^if^ 

f?p^T3 ^tus «iTC5iF I 'srfgfc^ 
f?j>^i-5^f^ lfffj?ii f^fni 03^? ac^RRs^ 

^tKS 5TtC§TC<WR-=^^sfl?l WT31 f?F^] ?r^?fl 

«i<p 53 ?^ ms c^T^i afejf^^f^'Q- 
<3 faf3f3if’®=r g^f^^niyr 

20.6 ^t^.tfli^.tSl. 

C^T?;^3 ?^^f35^TOT ^73.^=T.^. af5fC^C3?:®73 f^HT^ 

'5i?»if^?:*fi:^3 ties 'sn^-'fl^f.^. 

^n I afffi?;?n:3C>^3 a^ic^ Uh^ ?!Tlc^T?^'^f^<3yiTt^ 

'51^ 37tlRTf515§755<:3^T^^ C31TWI5p^C5p^ 

^Tf>^iii ^«35 ii^fij f?p«T3 vfl5^ 'mKm ^ce ^^^^ 77:^57 

^^sfR ^731 >iNsT?i 5f77;^-v£iyi?i:?r =T^yr??;^?^^ 3i^7R7f57^f3S'S- 

^7t®^?el3 '5I177:^?57S7, •^?17Ti|^. ^^<I7?>IS! <3 fe.^fl^l.4. ^^3 

«I?C»f3 ?I«f7^^?I «ll^f5I57, >lltC^lf>15R. <3 ^57^3 

5l|Cg7C!557 1731 517 3f67?ll f^l7!?HIT57 '5n3.^=r.il. 

3f5I?3^il>I ^=r.vfl. f^p'ST?! (DNA 
Strand) f ^^f^7^C37ts7^<3^^^^fei3 g^sifisincyi^ ^35 (comple¬ 
mentary) 31 f3a3!^ 5t?Il <2771;^ I ?®.^=T.<fl. f¥^73 9I7CS ^£1^3 
5^373 >i^C3| 37^C37?57^f^01^t^^fc7 ^73 vflST.'H. afeiCSJC^CWI 
t3^373’5p517;?P7^1^^s^73 3^^713 1731 ^3*^3 ^ 5^31 ^73.i£157.<£l. 

■3f5|f=q\fef3S>e^^^ f5F^73 35f3C^ «f7C^ I af337W 

^liifl^ffff f3f5l^ 5I31 ^I3.‘i757.il. f3s^7f$ f®v£13.^£l. I^«73 9170 
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^|?I1 W^?5?|tc>RT ^ i ^51 <fl. 

f?F^I '5[‘JSl 5r® ^] I 

20.7 C<2Jtf&i7 

?^sT '5n?r.ia=T.vfl. c^T^5n:*ji caifi^si 

>iT^dTaTi^c5i^ '57?c»f ^5ii=i « '5ica'a»7fs^' 

^T?[.v£|^.^a (f$-W^.^si.v£)., tRNA), 

(fibrous) C^ICTJ^erl^ ^T?l.>fl=l.tfl. 
(vflSI-^RI mRNA) <3 »fHT*fTg 

c?if^f5nc5i^ ^Tcg ?it^j:^'S?t5i ^eri^fcfc^ ^^5 ir ?jilc^n:®?i5jiT5r 
( W?I-^T^.vflSf.^fl., rRNA) I 
fij-'5iT?i.vas7.^. 

ti)?PCS af^>!\C^'®^ (anticodon) 

>8 af?^ <3 (sequence) '5I^>TTC^ f^-^I^.'il=T.il. 

t^c»r^ ^{RTlc^fi 57fi^!o f5if5i?fi 'snisn^c^ii^fPTTtci- 

ct\‘i\ ^C?I ^ 'sJiTsji^Wl 

c^fofwTTC^rg ^ttcs ijsi-'BiT^i.vflsi.ii). ci^wi 

?IT?I I ^5RT|?:^i f^^m.«i}5f.v£l. 

I >iT^dTaTafC3i ^iTsiTt?:=n^iT>ir|ff}-fi^-'ari^.iii=7.ii. 

T>l^ceic$s? v£ 1SI^T|C5I?I fa5?|T?i ^iWT^Wl 

rsrfit^ fij-^i^.^asf.ii. Tsieisf sif^?iT 

(fsa 20.13) I >5;^sn a^^fcsi 

sictji sjf^5i] ait?:^T5F>R:¥$ ^TUTtc^r^nyiTtsi- 

^-^g5I-fa-<£|J5^1^5I C^ltsf ??l: 'SITK^ CaC^If C^k9!<I 37?5^ 

*f^5T?f f^-^T?i.i)5T.v£i. f^faf?n 5^f$iii ^fl-(<i5i-fa (AMP) 

^T?r i)?f? ’siiTsjT^c^i '5inf5i^-f^-^.'ii=i.vfj. (^nsn^c^- 

vfT5iT»n?i iis^c^Tar^f^i^ -s^c^ ^^f'5'® jm- 

arcs ?pai ^aa^ 

>i?5ia «fTc^ s^aa? vfi5i-'5iT^.«i!a.'i). ars ^rfeii ^^ra ii^ai^ 
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f»fc^ f«T?n nf^i'iTW ^u?:^ ^ '5r<3[ ^us 

5^?ii >iT^ci^r^^5i ^pis 2 R:^»r to i af^f^ »a?j- 

'oiT^T.iisT.di. Ff5i?iT?i ^ui 

3^511 ifl^i-^Ri.^si.ii. <9 ^T^c^TCTO vfl|,a ^isn^rac^ 

(polysome) ^C5I i 

i)3I-^T^.^5T.il. >l<CSig«l?FTC«7^ ^rrcs ?IT|?:^I?51^f^«- 

a^Slf^s^lTlTra 5i| (20.6 a>^5f g^^j) l 

'5nc5, «frcs ^i 







■CSCTSrfecTi \5l5Tf5Tv5 




OTWI^^cH s3lblXl^cT-f^-cJM,.51cT.i]. 
(5icic«^aJ\5f viicssn^ 


or:^ <n^rai^?5TCsp& 



.5:-rJvi-^-^ci^5n?s csl^f 




f&-'3r5.u3f!.i3. 


fsor 20.13. ’sriT5itt':i3t«rjtJTf^5i-f5-’®rr^ a. l%?ri i 


(codon) Caa:^T^® «il^f$ 

'Sm^ITtWl '5I5Tf>l® p tTlfsi^f^<35T|C® 

C5*f^‘t5i«rw iflii-«iT?r.v£)^.ii. 

>if^® ®T^Tc^^ ac®i^f^ fa^f?i=r o faMsif®^? 

af>f® 'Q 3551 (sequence) ^^?lI5fi ®IiRT|C=Tl ^iTf>l® 

ca^:6ltc® >Ttaf«r®^?II C^TC®TiT^f§I^ 1^51 «l^TC?r^ >l?ClS}f^ 
Caa;$T^® ^nsiT^Wl «liTfyi®u1fffRI 3^ I C^IC®T51- 

^5i?r §fC5i^ fslof ^f?iiiT caa:^tc® ^rimi^csii ^iTf>fc®5 m 

f5K5TC»ra ^it\ ^5i-^9.i>5r.<ii. 9Tk=i 

511 (genetic code) ^sn ^ I f®^ 
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^nrfyic^ ii5i-^.^s?.ii. 

C5^TC^ 9ni^ I C^R'Q C^TC^TC???! 'Q 

^I (complementary) usitu Hf^jfsif^SST 'Q ?‘^(^f?l=l 
C^ f^-'5IT?l.'i3=I.^fl. ^«3[<I '5IlTf‘§C^TroTC5^ ?I^R, C^IC®TC=T5 ^ffe 

^iTf‘&C5PTt^5tf^ ^T^CSTCW^ 5^gi% ^1 
-»(TC?r I ^lI5I-^T?I.v£l=r.v£l. 

gs3i '5f^>iTC<i «nT5rT^?:siT^T^i^-f^-^T?i.ia5^.ij. fsrf<py 

^?i-^T<i.ij5i.i3. ^ncs '5nf>i?n y\^m 
^ir5IT^=TT^]T3T^5r-fTj-^T?I.vfl=I iSSTI f=lf»!^ C^rC^Hfk^ 

J^<3?IT?I 5!3IC^ ^ ^Jll^TCWISJ >lf^?P®TC=7 

?jT^c^c^T5r ^qi ii?i-'5iT5 iiq.oQ. -<Tf^?n Jsrrt^fT^ 

C5r (7Pic®T^f§?r «fTc?p. ^ ^nf^fe^i^CvSR- 

f^f*i^ '5fii:iT^cqT«riT>!f^ffr-f^-'5ii?i.»£iq.vfl. "5^^ 

^ ^1 s^fi I 5 tI- 

c^T?:i^i3]fi^ ^5i-^T?i.^£isT vfl. 9(n;fi^ ^r9fi^?n 

c^CffT '5in3iT^CTT^n3iTtpi-f^-«n?i.viisi.i}. 'suf^m c«ic^^ 

C^K^K^ yi^ef^t 5?I C55T?:^s?->i?5|^ ^TOT^C5Tr5nT>lT^5[- 

f^-'srrsi.vflST.ii. 'siiTf^f^ 'spfymi k€\ii c^^M- 

^IT5IT^C^1 ms msi 

Jc?I I C^PTC^Hfk ms 

^T?I.^5l.v£). y}^ ^ »£1^? fl5-^T?l.^fli^ v£|. msi 

>fTtdm^C5i’xsisac^-T (fss 20.14 )i 

«rn?ntc=Tr«iu>fT^5^-fij-^i^.ii^.v£i. c»{z^w 

'5i^»ff§ 'siif>i?i] "sin^ntwi- 

C^h^?r ^TSITIcsT] ^KS 

4^sfl?j ^T?n 5?i; c^rc®Rf§?r ms C'^‘'i;i^i|T®5f- 

fy-^T^I.il^.^. ^5^15?! <£14^ ’ick *£l^.i£l. ^^?ll 

>?TtC^raTiyC5[ 2IC4“I I ^£1^ 

ip3i»rs i£i?pf$ »fM cn*^^® "sfl c^»f;^T^f®5f-f$-^T^.i35T.v£i. 
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‘‘ihW <3 


c?rlC9T?r ^trca ^ «(tc^ i 

?^-«IT^.iJ=r iJ f^C«r^ ^IT3IT^CS|l '5|iTf5f\5C3qs 

^55n f5{f*f^ C^PTOBTC^ >f\^^ ifl^I- 

^T?r '5i<3[!i 5i^>ro^ ^itsit^5|i 

WH 5^111 m 1 ?T^?ITC^TSI ^«ITf^ i!3I-^^ vfl=T.ifl. 

cm c^Ki^Rfte c^tf^csr ^T5iTt?:=Ti >rtc^i5?si w-s 

?fm5I ac^ ^IT^C^Ki^T^lflJ'Q ^JT-'STR f^fc^ 

5^?[i =Ejm I ^ffTi c^, 3^<cisf^c«B[ afe aw 

^5fW1^3I 'Q aWTi^sj I 

v^af?i-^^ ^TCoTiRi ^i:^' ^T?i w, vfl5i-'5iT?r.'flsi 

m f^iW ^?<j?ii Im af^«f]C5i Mm 

caT?cc5??i fsifcf^ ^?<i?ii c^f?! i 

f^.i)^{.-ii. caif^w?! <3 fs??f]3i^^ca 

w!ft?t a^f^. '3 f§5?fT^5rTac^ 

a^rf^^ w.^ I 



<tt?J 'Q ’jfe 

^T^f5r?r m ??i, «iff <3 rs^irt 

5?n:^ >if'0'5 5^?ii m, ?ic>r<3 ^ 

^ 1 5im I »£i>T^?:5r?i s^sn fs??i?5iNs 2R:?ii5?sr 1 

^Km, C^N?5T!IRC?I?I 

^wcsi?i 2K;?rr^1?i^i 1 

21.1 

“tf^ ^Tcn^ 3iTf^?ii ’^(TC'rH 

(caloric value) W^T<1 ‘^f^T^IT'l W?I ^?I1 511 I 

-pff^snq mm ^a ^irsT?^?5T$i^ :?r^ 

*iT^^ ma nf?i5iR:®i <3 fsjW “^f^isiiw 

^f?rai c^p^fi 5?i 1 '5Ti:^?i a®ic^ wcsi?! 

%h 5i7f’i?n ^c*f}3r 5?r i va'src^ 

>r<jT>if?i ^i;:^<i sirf’^^rsi 

^srf^fsrf^ (direct calorimetry) ^cT 1 

^U5jfa^5i{ y[m^®i^g f^ffiT?PiT5ff?r (kcal) str^ 

R«f^l C5I9ITfel (megajoule or MJ) s?R^ »[f5g 
m] 5?l I 1 f=^PC5imTelfa ^5R:^ 10^ ?|SiT5}??( ^?HT?I-1 SIR 
®?C5Rl 15° 16° CyjSlI^flOT ^T'«»rC^ 

1 ^I5rf?r ^511 1 csr^TT^cT ^sfC's 10^ ^ (j) |^m-i f=T^5f ^csf? 

1 f^ffiraR (mass) 1 'jpfOT ca »if® ?n?f 

^ ^T51C¥^ 1 5^51 “ff^ ^5| I 1 SIR ^TC%5I^C^, ^ Caif^HC^ 

^ f=isi?*i?:^ 4.1, 9.45 <3 5.65 

f^scwrr^Tcifg 5?i; <^ 51^01 ^iTcif^sri 1 

RT51C^ ’«1TWI?I WT!l?:«ra ^ Cffl^ (R »lf® 511, 

^5T^ '^f?RT«l 55 5sn5ff5f5^TC5 f5SC»!iR 55C55 ?FC5f »fto 

^jeRR ^ I ^5T5 2f5R 5PT5«1 : 
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(a) ^v*l 'BI?:«l]f^ «ITf^?ll ?«t?n Sicel 

^Tw—yiT<T9er5s c?ii^ m 

98%, csrr^ arii 95% c^iti 5 csjrfcwu aT?i 92% 

^l?n »if^ I ^T5ri^?5 .at wrf^ 

’TTRI*^ (digestibility coefficient) ’qcsf i 

-- 

(b) c«nf^ <3 ?F5TC^?i ?rT?i ta*!cs? 

wrf?!^ «ff5 ^^nT*f5i m?i, c»iTfw caTfi!c=Rf niu 

vfl^I^»r (M^ fsiswc^ »*ffi ^C<I 

^f»rdT^»*f >r*^«f TO=t?| ^^f?|lil, ’SliTWlfsi?]!, ^rfjTS 

5C^ (nitrogenous waste products) 
?TW I af^ sir carf^^ vfl®n:?f 
(31 ^ H^^fei cafs^ 

^PusiM^r^TC^ ^now?i ^Toffa^^ TO am 1-25 f^csiFPiTeffa i 
af^ SIR c«fif^^ carf^sm spc©i 5 65 f^csn’^iTsif^Ri 

af?l^ 5.65-1.25 = 4.40 f^RSfT^Tolf?! ^^C^aiC?! I 

^af?r-^ afacaf^^ aicffi af^ 

sn^ ^sTi2^5itcs^, ^ caif^c^!! afw«i 

4t'?T« am 4, 9 4 cafift^ 

aiCTm ^ft9 ^?R5rR (physiological fuel value) 5^TR aM^vs 41^^ 
4sn5rf?i^5n f^ite*! <n4^^ ^ i 
af^ 100 siTsi arcffi <3 caif^^i ^iC5, 

af^m^ic^p ?=TW »fT3fl3 fiffli ^«i ^f<i?ii ^q^psf^src^ 

(mi9T ^f^coi ^ arcwi^ ^Pii^ifasiffri aroiii ?rm 1 100 srm 

5TC5I 78.9 SIR 6.5 SIR CaTf$=I 0.4 SIR 

'SHC? ; ^3^5^ 100 SIR 5TC5lf ^ITeffg^Sil = 78.9x4+ 

6.5x4 + 0.4x9 - 345 f^C5lRPlT5|f?f i 

21.2 (respiratory quotient or RQ) 

>i3rc?i c^R<3 ^ (3? af?RT«i ?pm=i ^^am 

fsTS’ST^iaiip^ c*m c^ afimm Rto?TO 
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C?J:5 ^ «t5TC>llf c^^ 

^f3?lTeffC?lW ‘SmT^'SIT^ ^1 ^l!I.f^^. (RQ) ^Cgf | 

= ---- 

^T?I il^ y{?m OiZ^ ^T^- 

•^^I^yg JTSl^Rcl CVfl^ CSITofI?! I C*f(^ 

»ff® ^Tc^i^T^cs^, 

<3 flails'® (metabolized) ^]!J! •gT>!T^ar5 ^j] 

SfJiJlCSI ^^5115? ?P?I1 I CffC? 

^us «inf 5 ??:a 'sff^ci^si ^<55 yi?^ii ^ i^?rce[fj 

¥c§i ^<3?j ^Km 'sif^ ; aen, 

5 i;c^TC^^ >} 5 ic?r, CoH^.^Og + 602=6003-f-6H20 ; 'Siw 

C^^el ^Tc4t?T|c®^ i»T3W^ y^C?! <3 

35^?iK 'sfT>iT^nr5 

6 : 6 ^?fi^ 1.00 I aiI5ii<^?l yj^^i ?ist^^- 

?[T^CSC^<I ^51=1151 'SIW^ ^'Sl, 5j5C5} ^13[TW WI!R;«1?f ^'Sim 

'Bica^l C^fa ; 2J«I1. f^?fTf^^ ^TiTCasT 313KS, 

CnHg5C00H+2603 = I8C03 + 18H30, 7 [^?fK 

18 ; 26 = 0.7 I ^^43^ CffC? CWT ?FlTc6^ ^^^1 ^JOf^Cei 

^1 aT>ii^ai^ aT?i 0.7 5^?ii SIR I c,^^ caif^ 

w\^<^ *aT^i^aT'5 ^1 tm o s-^ag 

^ : ^rai. ^‘Rca?i ^isjc?!, 2C3H7N02+602=5C02+ 

SHgO + CO(N 1^2)3, Tj^^lK = 5:6 = 0.83 1 c^z^ 

'Q f3]£;ei Sflfg'o fsifica 

af^TiceR •sT5TT^aic^^ ak?n«i 0.7 va^? 

1.00 uQ^ 5^ jfisiR ?ii^raT?^ 'si^ai^ 

•ST^IT^aT^ 0.7-il^ fffi:^ aifs}?!] I 

(??c? caife?! ^.^usz^, carf^si f^aR^^i ^csi 

'^?a^ 'Q ^^sizs (R?5^ «I]]f>^^, ^iiC5nf=i?nr fa^fi^fsR 

^^nf«f caif^ca'®^ =TT^cta=l^ 5^5'^fol<I (waste products) 
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?n?[ I c?if5^ 5^^ =iT^ciic®?:5i?r 

f!f«fe ^’im ^T5Ti;^ 100/16 6.25 ta ^cj 

CtfTf^C=l?I '^5rT«l '^T'Qfll ^T?[, ^PTf®! 100 ^ Caifk^RT 

5pc5r c»fC5 16 ar?! csrrf^^ 

‘^^15 ^ 5?n^5r?I 'Sfl^TC?! ^f«l^ m 84 

SR !^1 ^T^=T ^ST <3 »fff ^GI I 

>iTtiT^crj5s carf^csT?! rf^sirei ?r<?i ^Um ^rac«t 

^31 CT^feic^ ^isfrafcsi C5IT$ f=i§^® 'Q 

m f*fC5r 'Q 

^5Td?l OTC«I ® ^N=T ®T^-^^T^® 'S C^r^ 

‘^tor«1 '^T'8?n m ; C»[C^T^ 

OTIST;^ (nonprotein RQ) I >TI^iraci fsj?*}^ 

^f?ic5r carf^w®^ af^sriei am o.83 m 1 

(TfC5: 5lc® 

^1 5^51 f9i?ii ^TC^ a^ 

a‘9T>mT|[ af^rc«i arfF. 

^ ^14=1 ®i^-<5i^T^cM af?r^f[«i ’sjaf^^f^'® arc?? 1 

a^R'ss «jrrf^c5T a^ai^i^T^ 

^rfflC^CSia ^fffSTTW 

^T?[, 5Ksr ’ST>iT^aro 1.00 ^ca*^ c^fa 5 ?i 1 a^m^, 

C^Ka (diabetes mellitus) ?|STC%^T|c®d^ 5^®1 'Q 

>i?cfi^«i ^??mi m ?[a5®s 5 F)Tc 6^ af® ^^ai^ra 

^?[; 'sr^i^TC^'S ^i^?i5 ac^T 12 ^*§1 'sjf^an^ 

a*^Tsr^s «ifTc^ i «£ia^5f '5R’5 i?i 

ar^iT^aT® am 0.71 c^fw «ifOT?r aa 

a;;c^em i^racaa ami^ am at® ijitc^p *£i^? 

>mcii aT>{T^ai® ai?[ 1.00 1 a^si^ a'»i?r5i « 5i?r 

^rf^i f^sTSf?PTC5ra '55}aT?i «r:5??p R?a af?mTC«i 

fasarca ^f^csra sr^ai af^isnci cat «r^aT(35 ai 

^Tf^ ^ ^ a?R®T taia^icei^ wai ^^r© aic^ ; *fl^ai ^aaac?r 
aiaqai^ aif^?ii 2.00 at^ aic^i 1 
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^rc^i^T^cs^ <3 wc^fi ii?i5 fqW f^isetc^ wif^rs 

^?f, caff^c^T^^ *g]y[iJiaic^?[ wcs 

af® »fff ^1 f«F:5ir?P]T5ff^ ^^aT*TC=r<i 

^51 af^ 

fsr^T?! '5ff^^i!:srg ^ITSlf^fSiR (calorie equivalent) ; 5j«ri, 
caTf^=T^?i 0.83 ^mo ais 

4.838 f^ce^i^iTsrf^ 5?i I a>i^^s ^cp^T cq, >it*jr«i^s 

caif^i? afas^jcci ^ 

^*1^1 *gRT^aT^i:^ a®ik^ ^z^ ^] i 

C^I4I1 ^l?l C^, •9T>fI^aT^ BfTRl «?(Tf^C5| fiqfpf*^ yiSI?;?! 

5r^«i5 af^?ii«i s^ifa^ii ^i^i >i5ic?f c^z^ aff 

af^sriei f=iq?i q-i^ i 

21.3 (;3lW (basal metabolic rate) 

^f5f m, af^ai^ >8 c»ir«i, c^rii^ia U^m a^f^ 

«if^ ^kz^ =11 ^?i, ^z^ ^5^^ci. catf^^ 

=ii2Tiii ca»fi^f5i^ ^5i>i??;^T5, '5\\m ^ fqai^- 

c^i?®?!T5j aic'aij >iis^TC?ii '5ii?i=i->imi ^i^^i a^f^ ^ak5[T^ tm 

fafiiii:^ 151^11^^ ?jThc'o c^ >*if^ <3 ^i?r c'silsi f^aRs- 

(BMR) ^z^ I 12 51*&l ac?[ ^«1T^ C«lRC«fT^?I (post- 

absorptive) ff»n?f >151®Ta‘!5I (thennoneutral) aflC=TCa 

(21-25X ^^1?1 ) C^T^flC^ ^TSl^ 'ST^^T?! ?nf^ 

af® ^^aTffCT5 CTtffi f^ai^?!^ aT8?r! i 

JiPlTsrMsi?^ (direct calorimetry) C^R'Q ai«fl^ 

» 

WcSiT ^=11 aRlc^ '5>l=r (respiratory 

calorimeter) vSi^f?!!® (insulated) 

a?ll?lTC«l ®fP ^ f'fisii (circulated) csi^ 

^la^isBi 5^1:^ aT®fl?^?r c*f^f=T^^ ^icasr af^r«i 

5?i I 

?|siT9lf^f® (indirect calorimetry) a^f^??55 f=ff*f^ 
aT«fhi 5?R=T ^<?aTw=i 'Q 'srrficw^i 35i«i?i a??i^«i 
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'Slf^CSrTsi^ ^f5511 ^flC5rPi?I -^fs^ITei 

*\h ^^■s^[ffc=r^ f?>iH ^1 ^ I wT?ffir®s ^iT^rc^n 

^%'i'^us c^ltsi ^Ul I 

^Il’fl 5?I : ^I5I?f c^l^'k Ctr^km^ •S1>IT^'^T^C^ (nonprotein 
RQ) C3IT^# 0.83 t}y<T?Jl ^ ’STJfT^m^ aCTOt ^?^3fC5T5 

^T5}f?I^ ^4ef?ST ^??f?n «lf®^ af^TOiei 

^>TT^ ??I ( 21.2 SfyiSf ) I fqcfte a?^ ^<§15 

C^g^pcer^r (body surface area) af^ ^^ffsr^n:^ 

f^C^ligsjTc^f^ f?>ITC^ ti^V^ ^ ^ I ^]f^?r C5ttof f^nTgs5[Bl 

^ : ^«n, 60 f^csnsfTst '8w=Tf^f‘*f^ 

csilm af?i 40 'sr^fr^ af^ 

^1‘^m 40 f^c^T^iTsrf^ i 

csirs? =?T5ii (factor) ^acg •’ 

(a) 5:c5t"R ; ^fTcgqnfsfs?, caf«i ci^^r:>^!itst 

c^ltef 4T^T^?n «IK^ ; ^g«i ^ ^^f'sn:^ 

csttsi f^aT^j^RT m\wusi ^f'li ^1 ^7\ aT?i I ca^Tj-^N^ 

cgrc^r ^f^^trei (hypersecretion) 5jf5?n f^P'OCSPl^l- 

>!T^^T5ii c<iica ^!R:s=nT?r ^c§=iiTf®tw?! 

v^ 5^ cgin^ csjtsj ^ ara i f^iM^sj] 

<3 cum «[rt?rf^C5i^ gsfsfn] ^'Q5it?j csik 

^>! am I (b) aif'^STH; ^ ^*iw ca»flf 

]^RT (rone) a^ ^fii?ii ^?i CTw=o «if^ ^^am<3 ^jy\ ai5 ; 

5?:^r:5^?i ^«i ^?5i?ii f^rui (caio- 

rigenic) fg^si aw ; cgsi^^fei ^lf^?li tjfT^I?! CffC? 

<3 CSIT^ "ff^'Q ^ I 

\f\i[ ^^«ic5^ii csitei f^ai?P2^ SPi ara I caif^sff^sftst 

apn aT<3?IT^?]] ^1^I<1 C5ff5f f5^aT^5T?t 57^1 ai^c^ C»fa] 

I (c) StT^I^ C5ll®f «I?r5T?r 

^5Rm ^si^-5r«T^*5T?i ^f| <3 3imi csrtfff f^ai^p^Tc?!^ 

^I^Rf CT^ST f^amiil I csitsf haRPW^9 a^^oflsT 3^5*^ 
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^ra«i SITW5 'Q ^ 

>5[TC?I I 9!^sJT5ef^5|?I ^1 (last 

trimester) csit^f SBf 10-12% 

^us ^Tt:<i I (d) ??r5r: m ^u$ aw 5 ctN 

f^nr«P!^T?i a'^i«is ^c<p, 

<ifTt:^ I csitc^ f^aT<P5:w ^=iT?r '5ic=^^ 

5 rwtsf f?iaT^5W ^^^Wl^ f»I“j[g ^5!^?[ 

I 25 45 ^if^- Jf*f 

^?f>f W.^ >fC5f CSftfff aT?F 3% ^5=1 ai?!. 45 

65 3?^ W»r =^^>TC<I ^5T<f aw f^^«l C?ltc?r 

f^ai^p^w ^f^Ti:^ 'JiTC^ I u‘) w^v^i : '5it?i5I'8?ii?i csitsi f^ai^2^?r 

^«ii:^i?r a^c^ ^h aw i ^Ta^fisr^ 

a^R;^ 'Q ^incg^iTfvjsf ^ac?i i 

am^ ^*a^n:gig sic^ii^ ^?[«i ^^=t^T?r 

51^ CSl]^ !??I I ^WW ^(f?I?:^«^ «!Tf^C^ 

^f'5i «r:ij I ^ ^si<i¥l?i ^>f^Tr.>i?(' 

3wc?i r.5ilff! ^‘6C«i ^f>i^r«flst csits^ 

^ca^ aw 8-15% ^51 cm 5[t?i i (f) 

am^Pi w'^i ^w i fiT?i*qs1?i 

^5}5^T5i ’fl^Tsj ^fgt:«^<3 ^T?r5 ':'5it5f 

f^ai^^w c«iwi^ ^‘^Cff}<f r.>g^r5f ^fti^T>fi^ ^«i=iT?r «ir:^, ^wm 
atsiffiii^'S^ >fif^?:5iw f:5it^ f^ai^^w (?9^Tt^c'f?f i 

(g) im : c^itsr aw 

>IC5r >1C5? ^TTffi<I51^ C^lsT f^ai^J^W "fSIsqT?! 

^<5m iw ai^c^ «rTi:^, ^pcsi ^saifa^ c^tsr f^aws- 

^sfiTw '5[{;5T?i5 c^fi*f i ^fisaifa^ ac^ 

c^\m Nai^^^ am «it?;^, ^-cs?} aia^fl^ 

c^iiSf f^ai^^m >i5irsi 

•II# 'Sfca'^i I (h) c*f^a‘s®iii c^?F®T: csitsr 

f^ai^^m a^W^TC^ C^a^Cel^ (body surface area) 

C^stpsi ^lf^5C5l CTT^T^fl^ cyi^ C^lte^ 
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^Tif I iiwsii af^ 

?5I^?I csitsi 5lTSf >1W ^ 

C^^Cfl C^n^l# ; '5[=5«*ri fsiSfC^W « ^>IC^W ^5tWR2ff^ 
csflsT aT<ii^T cw'«ii ^m ( ^ac?r 5^i) i carter 

f=T«ta >fSlC?I C^g^poT C*fC5^ <3WST <3 yRTT^lfg 

f5>fR w=Ti '8 ®;3fRR5r? ^r^g ^r^r ^i ^Ji ■ 

A = HO-t^5xWO*^25x71.84, 

(R«JTC=l 71.84 ^ (constant). H (7lf‘&f5f^R a#*PT*fNl 

^if^u vv f^c^iaisr w^r 'Q^st vs^? a c>if‘^5i^ 

^RR C^g^sr I (anthropo¬ 
metric) ^arc^g (data) ?pfg?n ^cga =ttsii 

'sn^R agjf^^ ^ i (H cjrf^&fsi^ ) 

(C cJTf*^f5i$R) 5iTfa?ji (TT5'?;ji:k 

C^g^Ffff (A ) f?PlR ^<tl 51T?I : A = 2HC l (R C^I^TO 

A C51?«&f5I^<t 10" ' A f5>lT^ 

fsr(5irR c^g^p®! ai^sii ^t?i i 155 c>if«&f5iOR <3 60 f^csiTai?! 

'Gwciig C^g?P®f aR 1.59 fsj^R : 

10“ ‘A = i0“ ’(155‘’*’^ - ' x60‘^"^-' X71.84) ~ 1.59 ?3I^R I 

ai's^n^ 'Q f»p^g 5r^i aaiT^® csuc^iraigsig 

<3 >igT>ifg c^g^pffi ^?i 

^[51 I (i) 5IstS4»f'^ fgfSR : JiSIiRfft (sympathetic) 

siT^^cag cwcsj =i^-wi:MTf®i=T <3 'BUKgsinffficsi^ 

•s^g^i, ^^ca*fi 'Q U'im ca«ftg >t?c^t55t, •5^c=ig 
^rf®?fi ^ f^taisi^TCcj^ 

^TT^^cag <3 'sffiT^T^ fgswig srigr?! 

t^acg cs^t^ ?5i^g » (j) stRf^r^ : t&cifr, 

a^?^ 5iTiif>j^ f^aT5f^TC5i<3 srr^^a 

<3 ^i7c§=TiTC®ig ^'ifia^i ^?^iii <3 'snrcgjRiTfffisi 

5W *a=^? ca«fk $R (tension) aR ; ^C®1 CSjt®} kaRp- 

5R arcg 1 (k) : m wte? kawig ^h an— 

c»f5^a rc ^rf^csf alter kai^5:R aT?i 13% ^sj 1 
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21.4 (specific dynamic action) 

^ C2fTf]^*T >!<P5l ’^IFfT^ 

f^l »ff^ C*fC5 <3 

^i?r ??i I ^£j| »ff^ (sda) 

1 onif^i'o ^R*f!?r 

?lT5lT?lf^^ f^f3=?lT5 '6 '^5*1 (acceleration) sif^ 

'S *T5t=T^ Uu^ 55l-fg!?i]^ 

^51 I C3Tfk=l?l 551-f^?Il « ?TO5l 

^SfSTTfl I 25 3751 CSilf^. 11 3T57 ?pll$ ^ 25 ST57 ^1^1- 

ac^l=spfl5<l ais 100 

f^C5ii^iT5if<7 5?i, 551-fg^T^ ?p?:»7 >n:^^ 

5ieiIK5I 30, 13 5 f^TifflT^lT^f?! ^ I 

caif^q 'srr^T?:^? 65r-f^?ii «ifi^i ^iic^. 

y\^4 '5ITC1 I r.aif^C5i^ f^c«r^ 5sr-fgffl]^ 

»*lf^ 5?I '5751 iE5I ^1 ®I^7 c^i=f<3 fM1?7 

STI, »fi^5I ^I^5T'e?IIII CPf^^T-^ 5T?^C^ 

nTC^-C»7J^^T^ f^?]l7;c| ^5T5 a7:?lTW=T ^] 9flf^Cc7 ^ 
»if® ^Tcn?i m ^tz^ 5^?n ^t?7 i ^«fi carfik:?^ 

5N ^1 f5i*ii^?ii caif^CTii 

^T?I ; kt;»7^ 6cT%flE^ 

f^6] ^5n^n^ nra i 'sjt^ c?it^t®?i 

(convalescence), 9I^ 5i5i:?j c-tlf?!^ ^7RT^7:571 ^iTf>l^^f«l?l 

caifb's? >7?7:?7^C«1 ^51, 

CT ^'sizu carf^CT^ 55r-f3i?ii gT>i ani i 

m*fl^ 55I"fSRIT?I »lf^g ^asu ?Klj, ®T51 

S7^ '«lT«fI ^57^% I 

3^WT?|«f^S WC? C57T^ aCHT^, MC? 10% 

“if® 57^ 'llPn ^T^ig ^f?!Ce7 ^17 1 

21.5 CWC^ »r%?l 

C57t5f (BMR), W=757, c^ui^ 
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f5??i3ei fa^fli ^isf^r^^Tg 'Q 

c'fc^ a?^5rrc«i »rf^ acfim 1 'stt^tc^ 

«iTfn^p *f5:c5T?i c^c^ ^ ^?i 1 

csrtfff >*r?5 : WTSI'o '5I^**[T?I ’S^, 

^a'*P?iei. -siTfi^ gnsjyr^c^rs, cjiifefirsi aic’a^ fas?!], 5i?g^ <3 

c^it^ f^aras^icaa afa^iTqsi^ 'Q 

siTSfl^ faaicsia ^^un'Q caj[ST<3 ^[ci; sqi 1 5|c?j?r 

>iTaTaci^5g c^itsi kaia^s^oa 90% «iT^ «m:a5 1 

fa?:af5^ ^fa?ii Ms^ vs^? faarc^ia 

3i5ii:?ia ^f<fi ^ 5^ yisjcaa «ff®a acaTSFifi?! af^rsiiei 

f57«fe asfac^ 5?f I a^c^ ^ac«i c^ ^?iCTa 

CTtffi fanias^Ta ^fsic^ acai^iltii »fffa a?a?fT«i 

c^ac^a ^sr (21.3 g^ai) 1 ^Nia =ir<fhr c^rtsi faaras^ 

^5ra?i^ ^5i5ir?i 8 - 10 % 1 9T^aTa^«fa >i5ic?[ 'sra^a 

^sRTfl csitsr fafara^^ra ar?!; =i]a1a c^i^ *jfea 

ac?iT5^sfl?i^i ^ffa ^51 'SRi^si I 

sRsr? sRf »rff : c^ c^H<3 a^ia asiwa^cs^a ®F5ot c^itsi 
faaT^srrcaa fa^l aff =ai?i ^ 1 <3^ra>ii, >11517=0 ssuwai, 

(?faafaa^, laRT^ra a^f® 5^ awa asrw a^fasi 

^T^CBait, arsia^T^i. C57ri^ a'Qui a^^ acsia a<^ =iT=n 
a^®F^?^ ai;5ia[ ^^^irca iit "srf^faf »fffa ac?fT^=fi^^i?i ^la^so 
^ I =iT=iTa^Ta ac5ra w?! af<® ^I'&r?! v^ia? af^ fascsiTSfr?! 

<3i^=i^ ^ "ifiai^aa -^ifasiT? fascsn^pnsifaa f^Jiica ai?i f=ia^a : 

(u) : ^>i5i ai 4i^T^ai «it^] : 1 . 4 - 1.6 ; 

^=ri5Ta, cas*f5^, *fif^ ^75iiTc=ii ai ca*r afaa^=T ■■ 3-4; 

>IS1^C5[ 5^q 3-4 ; f>l*f®i;<5 =l]5n : 5 ; C'f]®Ti;=71 : 8 ; fjll®?:^ <3^1 : 
15-16 I 

(d) ^ ac5ia caai : c>ioit^ asai.ai^i csi'ai. ?pai, 

(?^i, armarm a^ai. aT>i5T®i=n, a>iT?R*iT5rTa aaWaat'^i ai^f'® : 
1 . 7 - 3.4 I 
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(c) smrsr SC5I^ : |^T?f, ?l?-f5raft. C^rT-^, 5T^1, 

fg^ 5?i c^s!i?n® : 3.5-5.5 i 

(d) gsf^sT acsrg ca»ii ; 

^?n, a^^TcgT?ei, ^ gwfg c^sii, ^ic^^tsr. >iT^T?r 
: 6-10 I 

c-oficn 60 f^csrisfTsi ar^gii’^ 

cmfl af^ CT!«t f^aT^^TC^g »rffgic?ig afgsiT®! 

(fgscsn^iTsrfg ) : 70 ; i^jg : 

160 ; : I90 ; gsik^gr^ af^jgs: 420 i 

45J1 24 ?=rgi, ^‘raga^isf, gsj^gsij' 

iig? caai^i'af^® 'Q fgcgs^i gsfgm 

ac5iT^sf!?i »if^g afg^iT«i gstgc^ isg? arcgi 

gsiT5r?gg ^fgc^* ( 378 ^mJ 21.1 ) 1 

3fsii afs: 'S ^gscarcg ara^Jic'^g 

af^ f^c?rT5iT3i mf 'sif^igs^g =^iMfgg ac?jTi^:? 

5?i I <£}t aigig^ <ji ?gsc»fTi:g?r cgc^ 

gssiT^f^? <3 fggsT??^ 5 ^—fa*^g arcgi af^sirca 

gsjTsifgg arfgsc^ am 10-15% g^sfr^fsic^ >^*0^ 

cgai gm 1 ^t?i ^isjcg csrtei fgaigs^ig ijg? casfi^sng 

af^gicgg afg’siTa'G aiaggc'^g 'sifggj 1 tA^rgser gsigc«i 

>wc?i aiwi afwg ac^i^si 5jc$ 1 cgiac^icag acg 'sfi^ 

(convalescence) yfSlcg'Q ^gara gs^T^fo^g 

®if^fga afig ^igai^ ^ 1 

'3 g^’'g«Fg2*ig = ’t^^igcag >mc?i wgr^ (uterus), 

wgT^aT®n (Fallopian tubes), gq a^fvc sl-«ic^g‘^fgf 4jg? ^awc^g 

^?gi '3 fg^TCag a^g^*t "if^g aTWi af^g 
acgi^'^g^i gif®gi gm 1 a^w«i gi^ig cats^ fgaigs^ig'G 
^T^rfgcgsg ^arg gfg^ ^g 1 a^g^l aigig tgc^r aig 

300 f^csiT^nsifg *f^^g acgi^'a ^^gi arcg* 1 

gicg^ a?ig acgT®?gtg^i aMgg^ 1 a'^i^tg, 
(lactating) gr^g ai^ik^ g^gi gigigg ^g^ig '^siaig arg 500 

^8 
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f?IsC5iF|S5T5lf?l «nc^ ; »ff^ 9W?l 

>i^CSR«l 'Q ^ ijfT?:^ | 

Uzm 5®r-?a^r5 >*r?f : csrrf^ 

f^nn:^?i “iff^5i^T?r f^f “iff f^c“R 

'Sffl-fa^T^ (specific dynamic action) ^js^sr ^?f ^^?li (21.4 

5^1 ) I ^'®f^f “iff ^f?l^T?I 'SI«{T^ f^“l'9 

■55i-f3f?ii<i ^51 jcfi 5if?i i!(T?:»n ^if^f^f ?PiT5if?ra 2R:?iT3?=r 

1 ^TTijTilSf'SS f^CwTTWSlf?^ '5fT^«|i<P5I ^TSTTSI 

>lf5ro 8-10% C^n^f te 55f-fa!?lT^f'Sf^ >qf®?I 
I 

21.6 

TO?I CUl^ “iff^ m 60-70% ^]C%^Ttc§^-®rT^ 

'SfPfi '^T'sui ^fs'® 1 '^fronr 

(ICMR) >i5ft'^T?i f^i?in:5 c^ ^Tf5isi5TT^, «if2fi:*f“r wf^a 

^T?r®fii ?nc5§i «ifti^—'«fiW5?i c?rT$ 

J15]Telf?ra “I^^^l 80 C^f“I ^5nc>I ; 

f?P^ aiSlR, af“55I^^ Q 5I^T^TC^ C5IT^ ^ITclf^l^ »J^^5I1 70 '®T^1 
^ ^T5T?I ^ ^?*I fl^IC^ "SIT^Til ^ I 

tff'^ci ^ irf’^®)-’!^ -ilW?!) 5^siy[M^ef5l 

ym\ ^R:%5T^cs^a«iT=T «iT»f\^ otc 

?PlT^ff?I am 70-85% 5?l ; '5i^tfvf^?p 

^Tsn^i, af*5ii s^T^rf^T. ^^r/vs^i a^f^ otc»i 

^PlMT^lil 5ITS 45-50% ^l?;ll^T^C§^Ca ^I![T<J ^ I 

oiT^ “iff? 20% aiNi? w 

«iTi:*fi sn «iTm5T 5j5nf^ 'siiifyic^?! 

^?«l ?7fl5?]l a^lTCVl? ^Tk?5] ( f^t^ifjiyi ) v(p:?i I 

^jj»n i]f^?:5iiw? a?m^g f“i??rafsi^5 ?sk:^- 

5TIc^ VITf^PCfff'G C?5TSl'Q ^^f?f«11 a^^ ^ ^ I 

a^te? ^f^f?^i5i1w? ®ii^fsi^ 5j® ?^5r, ^R»i]^1?r ^iT®if?^ 

“I^^?l 5 5-65 ftf^H 51^ af?5ITC«l >^ 16 , C^^I=T 

-a^f^ *^f^5i w ^aiw nfffi>iiT?si^T^^ ii?f? ?sisTf??s 10-15 
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'«T9[ 2p;^c5tw. 

^51*^ »f^I^T5f t 

-^Km C5IT5 aCIHS^sfl?! 

«^T^1 ^i5^. ^l^«1 CaifljiT ^! ^Sf^lTW 

WT?IC«T^ ^5ICI1 >gT3ir^^l^ (RQ) 1.00 ^l 

eiic^ 1 iiUSi^ C^*I1 ^1 mw<] C^SJT^fffl?! 

1^c?iTf^'^ ^Tcwi ^n?ff?f ms c‘^»ik^ 

3?^ 3151 Oil^ ai?l 4 ?^?;5}T^lT5lf5 »Tf^ 

5?[ I C>i^ 1^3=11^ nf^5Iiei 

fiq^S m I ^*«fl r.5|T^ 2800 f^Cffd^lTSTf?!^ 

pJTr^?;^ 70% aT?f i960 y^{;5}}<pii??y^ i^jqi 
1960-f-4 490 £jT5r ^rMT^T|c§5 <^1^1 I 

“^y^SlTCei silf^Cc^ T*!T^- W=1I 

cai'r^i:^^ ac?ii^=i 5^?i ^t], ^ 5? 

'■''(T^fmcjs^l-y^Cl/J 'BUTfyr® 
5T9f^iTi5[C^«fC^5 5J1«3K3I 1^1 ^n5!l^?;JTl 'BJliyyi^- 
nra I i3>i'^5i ^TWi5)'^/.^b' ^.'tC5 c?fip)r.ii^ «TSS1, :^(:s 

(NPN) canks?^ ac?iii^=fi?i^i 

^5iT^?l| C^f?} i iisirf^si >1?^^ ta^ protein sparing action) 1 
5i^. 351, C^T?lTa. ^r^l a^T^ 'fRT«l>iT. y^fsi, 

*I^aia^H 3T5 (concentrated) '^{Ttfi il^“ ’®rr^. ^'1$. klfaC^lT^l, 57^1 

a^y^ <3 ?5T?;4T5T^?:§c^a a^fTJ7 '^^57 1 ^^37 

5Tc7, 35J “g^yvD '7T3'T3OT7a '®iT^. kiyac^iT^i a^Tvo 

^1 ^T<3?IT|?I1 y^iy?!^!. Caiy^ST « ^S|7 

3TWi ®Tfff, 37^ a^f^a ay<I5]iq ??f. ^7^3 ^f75773>17uy®l^^ 

^ ^^yc75 ■^ci^T?! y^ ^y^^ caTy^«7, f^Giy5f57 <3 57^3 37^^ 1 
37^, ^®I1, *1751351 a^y^ >7^y^^ C>li^?;5l7i^ '5IC37y^^ ^^’57?! 377^111 
5 icg}?l aya5J7«l ^77?7|?ll C^7^^7y^3I y337a3 ^C<I I 5i^C5i!^ (diabetes 
meliitus) C^7C3 37C^T ^TC^H?7t^§lJ <3 C'517^ as<75iy?I ^511^^75 ^ ; 
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«n5ra?i m\ ^firai 

f5T<rH«l ^fgc^ I ^T5T?I, tr^, 

'sjtTfyf® c»fc? a;c^f5T'8:5^CTf>R:5i<r ^i^i 

nrai I ^4^] sriifo *^=n 

fsifa^^rsT^ ^nf55T^ ^ni^H i csfic^ir 

ernf^c®f5 ^?[«i ^?5iiii ^iiosf?! ^i?t?ii a?^ar^ 

ai?:« ^T^TC^ ^C3 sr^TfC^TC^Sfil (fermentation) 

(flatulence), a'^f^ C^f^l ; 

<js^?q>Q i^iji f«f*^^i ^C3f m^ckm 

C?IT9t5C^ei a# ^?I I '«(ICVfI SfTTfCljr^ ^T^fl] 

??r I 

21.7 ’?rtcw 

c5tTu acfiMsflu »f?^?f aT?i 20-30% aT^?ii 

I ^^«!I (ICMR) >llfi*^m 

r.'f«ii (^ '®T?5i5rstiij, ^faw»r. a^?^ csir^ 

*r^^?Il 10 ?I1 ^I5T^<3 ^51 ¥51^ ^C'S ; 

arsiT^, a^"5si^sf 'Q ai'S?!) ^T?r 

am 17-19 ?5N I a^C?l. 3ITf?P5T a^f^ af“53lt 

^esfas cw»f^f5ic^ C5ii^ '5im«n^?i ara 40-45 

5Fnci^ '5n^T?i 5?f I 'sr=nf'rc^ wf^c^i, caf[ a^f'® 

cw^i m =71 I 

af^ am ?piTC#?f *1^ aT?r 9 af® ai'G^i ^im i 

^1 CaTf6c=T71 ^Sfsqm J15iaf?mTe| 35plld 
*ffi cn 3^51 

ac?n^5ft?i^i ( (Ji^^. ^f^sf a??TSf^fi 

'sica’^r^® ?pn^ f^csr c^iti^ ak5in:«f^ m^Twia^ ^nfw 
Um^ ^31 m I C3sia<3 ?ffw 2800 fj^scsu^iTeijii af®3 

mr^aRp^i *?rrf^C5r '$t?t 3 25% «rar^ ai?! 700 fspcsippnsrf?! ?*r^ w^fl 
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700 9 aT?r so ara *^0 i f^j. 

5iT«i=^, ^twtsi, f®5i, 5 ?^^^ 5}t?>?, 

a^f'® 5ji^ >if?i^i. f^5f a^T® 

’^iTC'ri^ a^^sricci ^] si^T^?]i 'oT^.i sric'® 

^]T5ff<i ar^^T^ ^^] 'iiTc^i 2ia^m^ i ®t51 it^i 

a7?:»Ti5i ^ 15 ®] I ^iTi^ 5i®t sarf^^ 

(protein sparer) ^ca ^1®? 'sil^ir,^ a^Ta at^siTC'H 5|T?^C^ 
»ff^ ^^aiwcs^^ ^^] caifki^^ ®i5rw?i ac?iT®?^ ^?i ^] 
can^sT®^ <3 ^aifi^c^i^ a^5ii®7sft?i af^isn®! 

2;m aT?i I a®Tc^ cairec^^ f^c*i^ ^^-fgj?!] 

(specific dynamic action) ?IT'G?IT?I afi?J 

^a^m gT>t ’•iT^^l ^'ICWi C5IT^ ai?'l^^‘t?l®T<3 f^l I 

aiwil ^y\W 5f^aT^5 (fat-soluble) ^^?11 

cjfsfJTi f5>iTC^'S ac!?f' '■-It? i 

acfiTt’^iTi®!^^- ^hi 5 c^TcsjcTb'g?:?!:: 

akfi'sfi ^i csia^^ej 

^S {^1 fi:sisfi<i;Tik^t (arteriosclerosis) ^15:Tr/! 

yi^9|^ (saturated) ^r'liCL-^ af^^JCn ^silic?:® ^51 1 ®I5] 5I®1 

51l£llT®I<iS- '451!^ ^3 t^^C® =^T[c^f^?!K5I^ C“IR«1 ai^oftc® 

caiiRJi'^ ai5ar«^ ar??—4iiri^ 

45ii^?ii far.® '-'iic^ I 

WCi5‘ a4ia af^WI ^f-«i:ar'14'(pol>unsaluruted) <ftfT!> 
'5i!Tf>i''3ys <i3^? hw®‘<; 'Btak^l’f m\]^ ^ufj^^’^io^ (essential fatty 
acids) 41^] af;?i:^4 1 'siafei^ 4'n^ ■sinutc^s^ 
f5T^T?ir«f<t w^i fa-^i <3 ai':<it csufj ]<5ic^^T^jT<fif^^ 51 «!t^c^i 

»T®^5i 1 ®T9r T^^i<f 51® 8{]<isi t^f^® i 

(unsaturated) 41if^ ^5Tf>]®',Jffi C4TC«ir.y&5C5i?i aT?I5lT®I<3 
^5ITt?i] ‘4^’^if®’, 5 ]Ts^. fiq a^f® 41Tri^ 

af^^C® a^H®= ^TWT5I C®5f, yjfg^T?! c®5f a®I® 

^I5TC^?J tip ^Tf®?[TC^ 1 ®T$:! 5T^1 4U5 3=I<^|S 4ITC^^ 

yt^ct^ akai^p ^ 4 —5ifw?[ c®r5i^ «i®^^i ain 96 ®t9[ 
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ura 88 T5i5r c-trf^^ '^tc?i i ^?^f4^T=fkw5 

?ic^, «iTci7i«i csfiii ^norf^^ »f^?i5?ii 10 c^f«*i >*rf^ 

?pn^ ^tu5 <511311 ^5\5 csni^ m 

20 »r?^ fiT<lH 5j5]T^ ^TCWl «ITf^C<0 

51WI <srHT^ CTTu W5lf?l<I »r^¥<Jl 10 <5r^ (polyun¬ 
saturated) 5pnf^ ^r^PTC^ ^TWI 91T^l ®IC511 I 

<*(n;'n c^srcict^^cci^ <ic^ srigifif^i «if^r 

*l?15fNsT?kiTl?I (arteriosclerosis) <3 I 

frfC^T 300 WsraiC^I^ ^sit^TC^ <?fT?Pl m I ?®5I, 

5f?i. 5f=^fi 5JT?>i ^iffi c^rcsfSTSusi 

<«frc*n <5^1^51 5?iTC^?i ^5iTt?ii a(:;?iT^'si5i^ 

<5J[^tj;^ <5iyi?v|^ 

fsi?ia'i ^^1 ?iT?i I 
21.8 csrt#*i 

carf^si ti^n^^i c^rr.??^ can^r,^?! ^q c^T^tsf<$- 

i^=Ti v<3^? ^<r’?T5r 

^5rr?i oarfijc^i^ af^sii^i i^sii ^’T^*ii^‘ i c^t^ ar.?[i®fsfl?i 

»i^^?n 6-8 *®T9f fif^T^ 5i:c carfysr 
I afO ^T5l C?n?y?;s{<I CM^ 2STU 4 f^51T?|5]T5lfg 

^lc<® an:^ i a?<R?:«t?i (icmr) 

^T?I<®t?lC'f<f <S1TWI CaT?5c^5 f5TH<^3I aC3IIW5ft?I afiisii®! : 

: 55 !ifi5i . : 45 si^i; =?T<ft: 

55 0131 ; gsiPflst (lactating) : 65 SITSI ; f?[PfI15!C?l? ^IS^Tst : 

25-55 0T5r I aM f^CSiTaTST 'Sa^Wif ■'SfSU 

’siiOTi k:i?5if-ai^ n?^^iir.ei carfui? *ifT^i aoiTsr^r; aT-s^fs^ : 

0.8 0T31, : 1.2-2 0T51, : 2-2.3 0T51 I 

<si^^]?i carf^ii^r? a(:?iTw=fi?i af^sjTcei?! c»i^Ti:tf 

<5i^^s 10 ar^i carfi^CT^ ac?iTi^=i i 

3ii«fT^«i <51^151 ^si^T?! 20 0T51 carf^csT^ 
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ac5FSR I gsT sr^ #-^C5 f 

caif^c=ra <3 >l*0CiI5 ®R1, >\WJ[ SC=f 

5C«f?r CSfTf^ >f?C5J^Cet?r W^TJ 'Q ^T^STI ^fffT^fsiC'® 

carf^ 'siJf^ii '^TCffi carfijc^^ scat^rIh^i 

am I csri^ ac?[Ti§% ^ejf^ af^T*! ^f5i?ii c^m^Q carf^^ 

a?mTW5flfl^i iT>i am m. w^ 

carf^si^ 'sn^fufi^^i eirc^ i 

5IT155IT?>T, f^, 5Si, C5IC5 a^f^ 5151, MS, 

wRwi, ®T5r, c^ieri, 5f6?i, f«rw^T'5k a^f'® 

ami ^c'5 caif^si aT'Qiii 5ji?j i ^fri 'Q ff^ (FAO) 

ypfi«spT« wmi fa?iTC5 c^, srmrfaf caif^^i 

af?i^iT«i ac5 50 am ^ << 1 ^? a^<i5^i 8S ismi. 

ffi5Tp*r^i a^?^?i ^a'^Tf« y^m ^fes? carf^si 'Q ^rra -12 

a^'sg 51^1^ cart^si 1 

mc^?ii a^f^ cffca mr^n:^ cai?^c5i?i af^isfr®! aci? 90 am ^ 
km 60-70 'si^v^ sfrs^ carf^s? 1 'sir?!!? 

5fi=roiiiC'8?i ^^sirs mi5:T^ ^srai ^?i«i, 

>fi^, y^w, aifa a^^ 1 

carf^cim 5r;ai (biological value): sii^dT?:w5i->fmi 

(nitrogen balance) >9 CfrC^il ar^ 

carton tm f^sfr^ca^i ^T?ri ^ m 1 

'-illOTm caif^si C«Tlf^'5 ilT^ctTC^CT^ 

5ii, 'oT^TC^p^ carf^C!??! tm t tm ^sri 

fst<c?ra <^sTi f5ic55f-^T‘i'® t5?ic«p ^c?i^ f^f^r caif^^rk^l^T 

’«iT'Q?ii^i ?i7T’»i?n 'smm <3 5j;cg 5iT^dTCi^=i?i a??mi«i W?f 
^ m 'Q (enijogenous) <3 f?iai^“ 

iSfM (metabolic) af^’snei f=?#o i m^sa?i a?ft*^ml!T 

carf^sff^ ^fsiW af?i5nc«i ^ aiatc^ '«{T'8 ?it^5i sjsi -q 
^T^ trcw^sTti af?5fi«i ^ I caifiRi^ra^ ac^ sic®! 

siT^C^fCWS? ai'QUI ^151, ^T^l f^aTWT® 

^n^c^Tcafcsi?! af^i^rr*! fwi:®! ^ carf^csm ^arfw 

af^strq ^ mK ^ caifk=m sTT^dmafsi ^ 
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kcei C«fTf^ '^f^rarei ?S|!iTtg^ 5U I '5IT^?I 

carf^sn^TC^ ^ s^ca sj^s 

‘5if?i5[Tq ^ii^f fer sj^e caTf$=^T6?r ^TSf^i- 

<^7^ =7T^CtTC^C^iI ’ff?i:iT«l ♦(T^lll ?IT5 I C“fC^Tf C^TI^ 

C«fTfw STT^dTCW^T ^Ttf f»fC6^ C»fC^ 57T^Cllia®CT?I 

^5iT«i 5?i I vfll snlctrc^sT csii^ c«iTfj?[^ sntc^i- 

c®W5i ^'$ ^]9f, f?>rR ^ carf^f^ ^sii 

'aT'Q?fl ^T?I I 

lOOx N 

^sj?i gcn=^- 

N 

100x[’ltJ:W N- ( N-^^5! N)-( N 

- ^OZf N )] 

*ftC?]<f N - ( N - N ) 

carfkif "siah^T^ ^juiTtwi ^a 

33;^i ?57^g (19.4 tarn ) i 

5*7, C3ici^, 5fT55fT<y? a^f'® caif^^i 'siaf^sir^ 'srimTlcsii 

a^m a??i5iT?:«) 'Q ^*ifi^s!i ai^m 

carf^si ^^aT5R «itc^ ??ic*i^ 

^aw ai; 'flsfSTi caifk*?^ ^571 

(TfC55 <3 571^CtKW57->n5I7 3=if^ca^ I 

carfijii^fffi^ 'snaia 5C*}?} 

'S ^5ra sj^^i c^fa I 

a^I^a, C^lT^l^fffl^ C^Te^lCi^ST ^1^1 5^^ 
s^I «RIT51I caifcc*!^ ^ffRTH ^51, ^T^«l C<|ST511C^C=T 

f^a;c^iwsi 'snc^ i 

caT?^=i^f5i?i f5 m, asi, ^i caif^c:^ 

^5fi <i caif^R s^ysf^ ^laf^i^r^ 

«nm^a=7i >5f®T^ ^ic^, ^§t?i cait^csi <3 

caifk^T csik'Qf5T5i 'S fia:c^T(??^ 
^a^ffTsi, f^ccig caifk^ ^nfeis? 'G c^^iutc^^ caif^w 

f^a:c^iTca?i I caif^^ (TO5 ^ 

'G sn^dni^-yiT^ii ?iTfac^ aic? =fi 1 asi <3 ^#3 
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aT?r 96, 67 'Q 60 i c^H'Q caifk^r 

'srnsii^c^Ti caifcCT?! 

^fTsjI^srr ^ITf»r® (limiting amino acid) ^ijs\ i 

'«{TC'fI 

wm c?fT$ caif^c^i^ 30-50% tm s(555f^f»f^wT^^ 

'5T5t I ar-g^^ 

t<iU^ 2im^ f^CfflTST?! 

'^f^lSTTC®! ( ^TSItIwI : 

cfl^f5I=T : 12, ; 14, '5lT^C>il?5i^?yi=T : 10, CSjfsjfvQfiiq ; 10, 

^n?»l51 : 12, ^mU^ ■ 7, f5fSf]to'i'5IlT5l7^s^5T : 14, : 3 i 

17®1 'gf^siicci (nonessential) 'sinsii^cqi 

UJT^I 

'siT^«i3^1?i '^ffeT«i nr?! I ar-g^c^^ 511 

«IT?^7:5f'8 51^, 'Q ^7Ce7I ^57177^57] 

I 

carf^snt »n='n;3^ TJ?TT (supplememary action) : ii5^7fi(^ 

ca7f^^ f57»n^fl] '411^^57 ^7^757 a^’^?;<7?7 ai?!^ ^7^7^?71 

Cff?!, ^45?^ caiflk^l C^T^'Q ^I7517twi '5777fyiC®5 ^^7^ 

<J77f^Cffl '57577 (;a77R?^^ ^7‘I1 5l?71 ?77^C^ 

'5!77ff7 '57a?^^7=^ 5177^1^7:571 '5777f37v5^ >i577:?7 

vG a^i-g a??f5777:ei c»i7?^vo ^I?i7 cwc^ caif$J7 37?7:?«^?:«7 ^7457^ 

a7C?l 1 Ca7f57:57<7 37 *^^^ f^^7?7 l^T?! ^«77- 

caif^57‘ f5I»7T^?Il ' 577 : 57^01 Sj^c«^7<7 

CaT^Csi?! 37^^ 57 ^ 7^577 <7777:^ I 'fl®(^577t >7*^< f57^7?51=^7*7t ^f?7 

aC'^'G 7E7ff7?[7^. ^^f57->iW^, h§775_ 

’«(7C*fI?l f751 i^l^4 Caifksi^ ^T57^7fW ’lf*^577« I 

Ca7f§i:!7f?7 ar^JTl®^ (digestibility coefficient): ca7fljC5T5 

^f^^77?7751 ^5J?[ >75'§a751®7^ ^C?r I C^TSl'Q Caif^ 

'^f?7577C®) 75157 ^ ^791 '573 

^7?7 ^7^7C:^^ Cait^Wil a7RI«<7S I >17«}7g«f'5§ 57ftl^T<“7 

caifk^T^ '§5r57T?7 ; 1^^577 
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c»rc^ C2rTf^^f5r?r ^cn’ipT^ ^ cw«i?r 

^'«iw ??r t 

JIT^cit 21.1. ^lT5I??r <3 mH ^nTWlsi^ffl!l 

^f?J5ITei I 



f^eTT^JT^rf? 

5tt^ 

5fT5i 

«F5T§ 

afbi 

•sit^gT? rtFi 

( 3[!(j?i ) 

2800 

470 

55 

78 

() 

3980 

650 

55 

130 

srt'«9gg'?i srtit 
() 

2000 

330 

45 

56 

( ?f5fpi af4^ ) 

2200 

370 

45 

60 

5rf<rr 

( ?i«(]5f ) 

2500 

415 

55 

70 

(5i«n5f ) 

2700 

430 

65 

80 

( 5 ) 

1500 

240 

25 

50 


■^Ttffir^ 'Q C«rtlSl^?^ ^f^5it‘| f5f^‘!.5n ^C^'Tt ([CMR) >ilT^ 

srlfts »rr^ «<2^ fJTsg ^fg?n 

.?rw5 I 


21.9 ^f| >3 

«!1TC?1 % caif^si 51^1 

’^f^SITC'l ‘irRyi tlWTa?51 I C«ICTTf SfifTsr^g C^Tilsf^SI 

??if^ f^?§f?iT?i 7\im] w.^, (.WA ac?ri*5w^ ^crt?i 

'^51TC«1 5[?I SI] I c>r3?5T[ ^TCtfl 

=THi a^T5 c^i^r c^f'^ii c^n i ^- 

^rjB\ i c*f«fic^ : ^argr^t (water- 

soluble) w f^^rf^jsi U ^ 5^- 

gl^ (fat-soluble) fvg^Tfsrq, ^«fl f^lfsrs] vA, f^, ^ I aifR- 

?^$Tfsi51^f®RI aCIIT^tir “^taei 396 >iT?l«ft 21.2-.A g5&^ 1 


«ITWI <3 
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0=C 

I 

HO-C 

II 

HO-C 

I 

H-C 




1. ^ f«#r?sriT f»r; »ii^ 

(f5521.1 ) ?|S5I5ffC5r^. 

^15r, ^ISIeT^I 0^ ?pC 5I, >nT5lT^ -^IT^I?!. #T5] 

gjs^l ^S C‘^?n5TW ’ff^STKci W,^ I 

^C'S <3 ?PC51^ '5Tf^C^C®<I 

fg^IT?! ^'^ ?[|ni m I ^^=5[?PTC«l 

'Q f>T^ ms\ 

5|?JI '5I^?I I 

^5^511^, ?[R^, f^ifsTf-^f^T. 
sr^f^ aT«fhi (scurvy) c^t^ i ' 

5IWI ^ «lfg^ =IT| I C5ITC9T 

(intercellular) <3 >l??l'^e^ 5 ?I i 

(osteoid) ^<^'5lTgC*l ^INI® «lf^?ll 5 %. c^i'Sfc! 'Q 


HO-C-H 

I 

HpCOH 


5^?I1 g?:''3 (dentine) ^INI® ’5[?0?|] Wf® 

^T5I. 'snf® f?5l?n (connective tissue) 

C^PTsTlCSfC^?^ ^'Q?II?I ^® $;?r uQ^? 

JSfTcfk (capillary) ®»;;^®] (fragility) ^if^i f®®C^ 

?i^‘»fT® I c>i^?:=i ^ i ctt?:^ 

?®^Tf5isi?^<i "im fsis^-si: 

C^PT^ (intercellular) ^S|C® C^T^iTC^si =^TW ca]fi$(:51<l 

wsTi I carojTc^r®iTr.^^ ceiifcisi 

C^T4)*1^T^31 

’BT^fgsf^ C^irC^TC^TelTCi^ B|<3C® Cafl^l^T 

i^lf?t® 5^?I1 -i^rf^sr^ cgnc^i- 

C^l^TCi^^ ^^T®f?I® 55! I ^T?® C^TC^T 

Cm§TC^MlCi^5T ^»lf^«l® «ITf^5I] f9f?II 'Q 5% 

^f^5ll Cg5I I 

(tV) ’S15T?155N^ 'BfJTfjl® ^^5®? Ci^5C5I® 5!^§f^C5f^ 
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(Hi) ^itr.?rT?3^^5 ‘^iT?fi^r|g?fif?j5iiT^eT- 

^T|gffR:e!iSf <3 

^C'S^'S I <f]i^s(I^ ^T?^ C!TTC5T 

^>|3ITg ^CS 5?f I 

t?f^Tf?l^ (reduced) ^c?l 5 l?[l f®5T|cST«IIT>^^f^^ 

^5Tf^{:® ^?i; cqc^Tf ^qnqi qf 

a^q ^T^TCwq '^T??i'$ vflq? 

'siiT^r^fq^ I ^Tf>=ic^^ fq®?T^ 

(reducing) ^?;qq C'^llf^^ qisfk:^ qTWJq C^U^ 'sj^q 

^tqi ^T?]cq ’rfqq^ ^pc^f ^ca csjtc'^q cqiqq 

55J I 

2. ?q?rriqq qj Ui : iq-qqk w^siqi fsjTf^jqfi^ 

(f&a 21.2 ) ( oii^ ), qqifqq, 5ii?q. ?qq. stqrqTwrq, ^Kq 

<3 vsrc^ i£)q? 

« qf^ggcq q^isiiq i 

qiqi 

CHzCHzOH 

qi. ?pC^ ^^lTC'^' 

fqqifq^qq fq qi q 
ii^qRTqi I tilqqjq >iqcq 
iiq’ qrqi «T<:qi '6 tr^iq w,?i ^f^iqi f^| fqqn^iwq 
«i-q6q I 

fq?;ilq?:qq ^«Tcq '^iqqi. aiqlq fqf^^ arT»«®hr 

•TlS^q; sr?!?: (peripheral polyneuritis) v£iq< WILT'S cqqi OT?f, qc® 
^ii c'qc'^T^ q^qiq sjTSikqJi qc6, f qi iiq? c'fc^q 

^fqi m I fqqifqcqq 'Si]^m cqfqiqf? c<n^ ^ i 
cqRq ^1% ni, c5Tq qrc^q awi? ^ifqqrcsj ^i^icfrq mm 
qf^qi m% 'q’^T^r^, ti^f^ qffe nreq i qcs 


NH2 
I 

n^^"c-ch2-n; 


H 

c—s 


\ 


isl 


.CH 


c=c 

ilH-x 


fsii 21.2. 

0 
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«ITW] 'G 


srTaTf*l?PI, Wcl a?sil ( edema), 

S5'^Hc' 8?I 35'fCaT'JI, »a5IST??P 5^?}) ^ 

I nrssrsca 

<3 *f I SIT5Tf>f^ 'S 

cw:^ f5?i?ii?sir.^<i : 

(/) feiUTfsi^ (TPP) 

( fsg 21.3 ) ^f?l^ (aerobic) vfl^SfT^i^r 

'Q ^]T5l5p1-f^ryT5i;te$ f®51^C§l- 

c^c^icw^ c^ii]iT®T^5i ^c?i I baifsicsT^ 'ssj^rc^ 


NHz 


H 


HsC 


4 


c . ~s 


‘r 


XH 


CHs 

fe 21.3. f9j?rtf^jint^';'^t?7in]v^ 


OH 
1 

H0-P=0 
0 

I I 

C-CHzCHz-O-^—O 

OH 


5iTifK5i nr^^c<s?:^^ mm m 

^>1*^4 8IK?P I C^TW gcf 

^fs[?i] ^T'8?rm =T1«^I. 

siTsfl^nca^ c^»ft 'G af? T§f?ii 
^ ; ^rm =n?;^?i a®?!^ <i f^=iT*i, ?i?3c^5 =f<[^‘^=1'®] •q 

cw^i ctf?! I c^f^w??r 0T#?r 
^ff|T?J '5?3IT?l ^T5«f'a <1^ ^SlT^fsiC^ ‘^T^|[C^^ 'S Sflf^C^C^^ 

5IT5lf^^ <i tl^TT^iei (vasodilatation) i 

(//) f«!?ii?5i5T cnc*^ri^' ?p5fc¥i5 tr^rf^c^i- 

C^m v£isiwi^?jf0^ I caic^T 

^ "SITIIIW C‘^*^W 5^111 ^fT^C^ISr, 

?lT^f^^i:5fTgf, WT^fetoiT^ 8Jff® ’ITU I 

3. ?fT^TIFIlf^ ^ ?^#lfsi*T f^2 • ^oi?5T^J ^?T5}T<I'f h- 
=?«ffll ( fse 21.4 ) <3 CWT5I1. 5«t, 
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fesi, S'^f'C '*ITWI I f'sMsRf^ 5?l •?! ; 

^TCSirC^, ^51 ^^?I1 5|R, 

5i<?ft5? m ^ic5?i f*if«fc^ 

H2C-(CH0H)3-CH20H ^ 

5^1 1 'Siwrc^ 

C5N 'Q <5T5|1, 
i5^c<ii5t, ’im^ ^1, 

CW«1 5JT55I 'Q £l*n^ 

(cornea) 6Tf?iaT*r hST?lfflT^ 'jf’^ ^?I I 

f^?ii : 

■^1*55 I 

<3 ‘?.\D rm] C5f5I I 



(//) ^ltC^TS=lT?^5T C'^l^ CTTf:=?ffs?^fg5'Qljlt^ 

(FMN) -Si^K ’SjTK'sfqsi (FADN) sfj^^ 

5 $ ^T?fci-yi5T?i^ 
c^<£ij^s?7^=i 
??I ( f^S 21.5 ) I 

5-!TC^TCaTfG=I 

cankiR^? ^ ^ . 

, . . , 15^21.5. g5iff%i( c5rtr.^itwff'3T?fT® I 

(prosthetic) ^r.a 

S|Tf^?Il S1T51] ^^<1 i^7?l®l >75T«h I 

^iT5IT|csiI ^IT?^ 

PITC^lCaTf^iT I 


H2C-(CH0H)3-CH2- 

' 0H-(^=0 

OH 



f=IC^t^^{T5I[^^ ( f5T?lTfyiS|^T?IT|^ ), 

I fs7C^Tf^=l^lTSIT|®^ ( f55 21.6 ) 
>i?a'5I ^a vfl^? >lTtITgeT'®S t?T<l I 

( C5Ii:^ ), 51TWSIK>1. 'Q MC51 f^^lfsistT^ 
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'Q 


’SHrSIT^® ??l I f5I»T5l, *ff^ei >0 -sif-Biy 'SJTflP^I, ^aCW, 

'SHnutC®?! '5|^T^3?f5^\5 C^fSTISHi (pellagra) 

c«T’?ii ^ni, ^m ii>i^5r 



fS'T) ?1.6.fs(';^-fl5il^it5if^''E 


*Tf5S a«JR ^] C'^T?lTC?r 

^TO I cn^iai r,^iC5! ^5f?ri5i^, fsrc^ «fi, 

« ^5T^IC'S 'W^, '^c;5W=iTa^«r®l, 

(dementia), *^511 a'f?'® wa i 

C»fC5 5^fl^ WT^ei-yj^T?!^ C^T>il^arT^5J 

^(31—( 'fl=T-v£l-f^, 

NAD+ ) ?5^?:^]?^=l'5in5JT^^ ^)IC^f5=T57 

( NADP+ ) I C^Ti3=lWTt?l 

'Q >1T5T^1 ?®5T^®TCWC=lC^tI a®TC^ 

(substrate) i=? 'Q 5T^^?:W5| 

^?I ?^?fj 

(NADH) ifl=T-il-?^-W-^£1^5 (NADPH) 
5?1 1 Tf?IT#f 

«IC5 1 elST^CGIj 5i;5TC^5 fe5:T^^§Tr.^C=l^, SHTfpRJ 

i)SlWTtsr. 

5Ii «IT<PT(:^ 

vs^intf^w spyic^ij ?ir.^ 
fewg f ^51. ^isr, 

(fsg 21.7) 1 
^ d' ?ii <i 

^?i I 

^^1 5C51 I 


HC=0 


HpCOH 



VCHjOH 


N 


IT 

^i$6vjjfc 


f5'3i2i.7. f^io ^ 

«Ttt^ 5ir?H( ^fil'f^^^eT I 
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(peripheral) STICKS snmfsfs^ 
^T^T*fsfl ?w ifl?[? '5rjTf5?fig?ii m cifji i f«M3i=if^5 

"sr^ic^ %^<i stnt? ^«5i nic»r ^ >fi5i?:=Rr 5 ^ «?n^i?i ^raFrtsfswr 
(acrodynia) f^C3ITC§nf^C=15 sif^Wl 'ShTf^fsTm 

c*f«n Ctf?! ^^?I1 C^rC^ (convulsion) 

no I sifgTsf^jrcp^ ^1 tcci^ctTijsj- 

C^?FKefTaT?F ?[|«I nc^ ; ^STW^I, ^5I5T, f^CTI- 

C5f?i I f^^Tf5i5[f^^ f^s^n : 

C®«^l-'5[!T?J[|cilf(;5f?^^f?f:iTy fj^iJC«IC^5r n^f'O C^Til=I^T^5I 

^sn 1 ^(T5ii^c=ii 'srnfyi^^fai^ f^nrc^ 

wrf?i^ nTcr=i ; m^] ni^fg^f^si ^(tsit^csti 

'^jfcifi cnrfyc^^ nf?j5iTS 

ac?iT^=fi?]^T'8 mu 1 ?p>tc5p^ ^srca^ 

f^^?i ^srsiT^wi ^iT?>ii;®<i c-rr^cefQ 1 

(/■/■) 5iTc^?r ^^5T5[^ 

nC?lTW5T I ?P>fC?P^ 'S 

5-^^sWtn;dl^lT=l C4sr(£lsTi^I^5I^C'=1 ^TW ^f^?n 

5i«^7K5T 9n5ii-^iT^[^c=irf45§f6c^^ c>iC5K^f^w^T ^^nrtfw >ir?Nf 

I v^lw^^^ 5 ^ =ir^-k?i 3 ^ ^^nT*n?i 

^f^?n ^gi'STfw ^n*ii, ^^n^icspg m'spn 

(convulsion), srr^^CI ^Cel^fCtriliJC^^KSJtaiC^F^ 
c»r«n aTC?[ 1 

(Hi) nr^fij^M cssf^i-'srnsfr^csTicsif^^ffffc:!^ U^- 

c«PTi)5iwf^3j^cn ^f^5ii c®55(^i-^)T?ir^c=i[r.5rf^^fpR:sr$ 
>l??3fl^«l >ir?T?II : C*fC^T^ n?^«[TC5r f^WTC5}Tf^C=l?I f3[5I 

(heme) ^?C«[ nf^«f^ 551 1 ®l5fC^ fesiKSirfsH 

(/v) nr^fg^hR ^iT^digy^ura 5iT^i?nc5ff?i^ 
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'snifyns (essential) <3 

(polyunsaturated) ? 3 nrf^ «nTf>P 5 f^ >r?WRCe| ^ 1 

(degeneration) «lf^lil 5^t3T«l C?'^l 1 

6 . snwrf^ar : 43^ ^T‘^J=|5r, ^lC5tr^>15[, W5I5T^I. « 

( IbZI 21.8 ) f^CSRl ^:5[5l, ( C^TCl^ ), 


5^1, c^T5nT?;^i 

0 

^C3 ^T?PC^^T^ s^r^TC^ri’Q 

II 

X. 

551 1 

nN'' ''NH 

1 1 

#151 f^5l^ «!Ttfl ^?i:*l<l- 3riT?^®5T 

1 1 

HC- -CH 

51151^ 5iT^r.*isTcarf6sif6 ^icsTf^Ciig 

1 

HoC., ^CH(CH2)4C00H 

>l?5'® 5^?I1 ^T5ra C*fFI®l 51i ^f?1511 

s 

C?5I. ^TC5rTf^Rg *51^1^ 

fb'3f 21.8. 1 


5 ?[ I 511^^, 5^?5f a^fi® 3fT«f1c^ #151 fecsjg »*iTtTi «r?»r 

^TOUtIhI ai^ ^rc?ITf^=T^ C^JT^TS}*^*! OT’*!! C*f?I— 

C5fr^j?1sT^i, cnif#^ srioffc^ c‘^»fi>i‘i9T5ic=T 
>3 5^m^, Cn^Tt^ «?sil 

>T‘i3TcTi:5i ^rr^iT^ ^Tcuifi^csT?! ??i 1 

^TC?1T?55T a^lR^g .i]sqi^T^5I^3 

C^Tvfl=l®?T^?r ^«Ji!:^ ^RST 

(carboxylation) ^C?l 1 ^OlfiR ®m?:>T§T^- 

c^-ifl camTC?iTfs?5r-c^]-^ ^^f^srsr 

^r.a ^ I a^jicTi ®t^- 

©fi® ?pf?i?ii 

af?i®i^ 5?i: c«fc^r!f <5i<i «i?»r 

; ^®sa^ c»fWTv^ ^‘3[ 

^i^sf '5i<«i 'sfiiT '5r‘2c^ ^ I ?r«n. 

^iTcyi5T^^-c^i-ii <3 ?rn:?iTik5i?r >iT^Ti:?ii ^iw^i^sr- 

C^l-v£I ^R5? ®T^-^5r5rr^® ^^CSI 5ITTCfffTfiT5I-(?Pl-»fl 

551 ( f55 18.32 ) I 

54 
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5^1 ^TWTf^ (higher) 'smfJTO, 


7. :<Fr?5w ^rf^r® : v£ith-^«i1?i, i^eiaRri, 

C&?lfll5|5j;i5lf?J?F «inf>i® STTC^I ( fsff 21.9 ) ; «R»n 

c5?;f?f5rtT^5i;;^5^ 'anTf>f®, 'sruf^j© 

i)^ f^rfsfsi c^iStg ^^^5% I c^ifci^ '5rnf>i® c^rrfr?! 

^l^'S ( C5IC$), 

»TT^^] 

«iTc*n 

'Sica ^’?c^f?i?rT?i 

injT'Q >f?C5lf^ 

\ c^ k ^ 

C^TtIT^ '5i®TC?f 5TC® 

«IC^, Cellf?^ ?l^^fcR5T^ 

sni2?prrl^ il^? '^T?r«ml (basophilic) a 

ssmrcsnw'^ 5TT5i5^ 5^a^i<j 'si‘^?i«f^ <3 < 51 ^ 1 ®!??!^ csfi?^ ^eRsni 
^C3 ?pf5lf?IWT5i;to^ 'Q -^f^SIT*! ^TC®, 

t®.ilil.(fl. 'Q ^W^?I Slfoc® I 

C^PTfffl^ '5inf>l® C>1^CS1 ^'^®1 >8 nTf=lf»f?IT5T 

t5l?II5l?f 551 I 'SfsiifjfC^ ffff^^SIlf] (MM 



1^ '21.9. «mf5ii5 ^ ci5ars5ir^fsi^ ^nf^s 1 


'5T5T5ir|WI'^rc^f3=I 5^T5I?P (?15T®llf^=T-f^C<IT«it (folacin antagonist ) 

cmm (M^ ^f5P?«r^T? 3^T5lf?.^®TC^ ^SITCsn 5T51 I 

« 

C^fC? C5pT?ffl^ '5nT?5T^ ?5'5T<Ii:ei?I (reduction) 3iT«lICSf 5,6,7,8- 
C^tT5TtcSTC?PI?;5fy (jk^ 551 ( fSS 21.10 ) ! ^51^ 

>lf?F5I I 5Ff3I?p 'SnT?>!®. CJlf?r=T, 5pf5if3icsiT?i;;tof^ 
siTsn '5r<j ?rtc® ^pfusi, c^ifeifefsr, f?f<?fT^5r si^® 

ijsrwi^w?! >iT5TC5II Cl5tT5T^C§TC5p7C51^ '5f<j:^ 
ilJf®-5P?515fC^gT5Tli:&Ii:5pTC5i^, 

51^C§TC5PTC5f^ ( 21.10 ), i)^'^mTl51C^5T^.C§T?3PTC5ri), 

5?f3ltaTC^^5T|?STI?FTC51^, vfli^^.fl^^^ °-C?lf«irf51sid^5I^SK5FTC5I^. 
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«rpfi <3 

ta^ c^t^r jot i 

>f^5f C?[t5T (C^) 


H H 

I I 



[535 21.10. ^ntr^CvE.^ I 


^^fgfsT 'BJsfiH] 'Sjcpo 25;tC^ ^K5l I 

C^lr?T^?:5T???IC5}^ t£)^-^T^=I ^T^F3?iei <i (;^T^i^^T^ 

I Vfl^^ fa^ST?! C¥lf^ «{T^f5R =1^ 

^ITr.^f=I=? « ^5Ilf=l^ ctMsTS? 'S §11^375? 

qisi^ a^t^TT >i^cmcei i efr^hir <3 

C^T^S}^ '5nTf>T^ 

t^.iisi.^fl. ^575<3 <a[nT^5i^ ; 5^- 

^f«(^T?i f®.ii=T.»fl. 

V 

<3 I^^T“I ^^?II '5l^f^c(s5, ,Q 

Hv§T^?II37^^ ?!]I?:^I51T^^ >8 C5I^tiC5?T<iT-J# sfisj^' «n;jl^TT^^ C5l]T5^ 
':'f^l '.W?I v£^? C*<iN5 37^^11'^^] 51CI? I ^£1^513 

8. *!^3T5‘'toT^ ^iT?3i;5 : 'Si^ 

t«^lf5Isi?G''8 ( ?15S 21.11 ) T^J-'^C^kI I 

^15rl ^T^. CH 3 . 0 

C^TSI) 553 '^TWi ^^1 HOCH2-C-CH-C-N-CH2CH2COOH 

^^31157 I ^n^CU?5?lT^ ^T^T'G j!j 

vS)^ 

^5^^^ ^f3i?ii ’ms, c^i^ ’^f'ssis 

c^mi^kr.oi^ ssfssi st-qsts ^ii®^iii57 =¥C§7S, 
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>r^=?«jT5jc«i 5rc$, f^csncsEfif^sT^ ^fsi?n 5 it«?iw 

^nrfsrfsiifi c*?’«ii cff?i ^icsii csttsi “it^i 5^?f] m i 'flt 

^U '5111 WSR»ffl3 

cff^i m I cffC5 ‘^iic‘&n:«i?=r?is ^ir?>ic'5?r ?§?ii .- 

(0 ‘TO‘^rc«ff?l^ C^Z^ (:5iI5Tili7$?T^ir ^ (coen¬ 
zyme A) C5lt^ ??! ; >1I^TC^ 

<3 SjillHl 'SliTfyi® ( ^ITSlT^ffT ) >1?^:® 

^ ?^?ii 5i5(i3'C5i «iiT?;>ioft?r-':^i-^ <3 ^=iiTiii ^'t^it^c^-c^i-^ 

^cg I 7\^vf c?ih ^iTC>i^i^^ <3 'siqiFri 'sitt3it^5| 

yi]^zn\ 57RI ^“7.^ ; ^151 

^rai C^Til^l^Tt^ C^k^?r 'Q 

WT5«i <3 I ii^^5iir?T. '!>iii?;^icQR;sTr} 

il '5m>lT^^ >0 5plif^ ^.T?>1^'55 'S 

w^{ I ?iTi^?=iffi-c^i-i) 

kcHTCaiRR?! (heme) ^1\, 

f^cuTcsiif^R^ 5:^?ii ^rf^ifsj?!! 

^?i; 'sincyi^T^si c^i-ii ^«3[^ 

£fp '^iTi:‘§rc<c=ic^^ ^«n:^ ofz^ cw-k^u^^^ 'Q 

^^T=T‘^?5i?l '?iT?I ; <3 WTl^ 

^C5} '5nTC^^Tt^-C^l-<i) C?FTil=?^T^ll 

*5 >TT^TC^t C^^-5Ca^^ UT^nCir i^Tf^vs ^?f I 

(ii) C¥T=r<3 ¥nfi3 'srgfjjc^^ >R(:?i 

^r (acyl-carder protein or ACP) 

siTn^p caif^sT-c^Hj ^ca 'sniCTi^itei, snicc^ifstsi, 

^if^FS ^C<?[ i§^aT'fS{ 'Q 1TT5T?1I ^Z^ ; 

'5I^»T I 

9 . s^werirfsrsT f'^MsR ^^12- c^Ric^iifn^i, 

f>i?iT{:^i:^i^ufii=i, =i]^dT?:?PRT5iiifusi 

C^T^I«d'Slfl?® (corrin) csn^ l 
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<?ntn •Q 

W^> UT^, a^y;gq CSTf^ST 

il^< '5R:3 ^U=^CCf?l?IT3 >IT?Of« 5?1 I '!1T^>55|!- 

3C>1 ^ne55j-;^fei^ '5ir^ra^1«1 (Castle’s intrinsic 

factor) fgJUT?! slisfi f'sMsji? C*ITfw I 

^ «iTf?is:5i f^^rhijq c«rT^®! 

^sT^f«Rir’r ^iifsrfsRir c^i^t ^Ji i c?iT?:9t 

vfl?lN 

^irf^Bl 'sqf^^T?! <3 C5(9TK5tT^[5^$ ^ ; 

^nfqfs[f]TC^ C5I5tICeiI3Tf’^¥ ^IT?=T?5III] I ^Ti?l TO 
=TI5®^C3'S ^ (lesion) CW^l C??!—^^T^IC'S 
^Tnifsis? 'Q 

^?i, m] 5,6-H^?5]«i;^5]?:^^5r:^teic^5i5r c^T^nsii^® i f^^ifsjsr 3 

(PiZ^ : 

(/) C*T<:5 <IT^?;^Tf5?^f^'Q>!T^^ 

C^lil=T^T^5l ^T3U1 T^i3 

(//) 5i[^<f^g >iT^TC5ili 

^ITT^IC^^ |^5TT>i5T ^{Z*[ ?5I?[Tt5f p 
^®»ff^ ®:T^f5l?;^ ^?I. 'Si5Tf>i\5 

f®'5[T^QJl^T5IHl?e1^ ^?|—C*1C^T^ f®.^fli7.i3. 

t^^Tfsis? 2 l^.vflST.vfl. ^KZmZp] 3i[:^I^l ^?3I 

?f^?®I^T<I f^^?*f '<3 ^^t<I®Tff^^T?51sif^ I 

CeTlf^^ 5fTf=^?n f^Wl 

nTfqT*f?lT>I ^irfsrfs^?!! 5?l I 

<5 '51^^ '^T5T^ I 
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f3I«(r^«!^ITCffrTf=l8T-C^l-^ ^'^'8 C^m5IT^® 

5TI?RI I 

(v/) ?c;^o^ f5j5§ciji^, tagsr f^^rtcgw, 

i^lRT^CS^Sf. 'flS{^^CS13 ^TC^<3 

C’^PflTSIT^^ C^vfl^Wl^SI I 

10 . : <£f^ s^sist^i “^a f^-^9f!?r (fssr 

21.12 ) >i?fTf^=T. 5ifg!5. ^51 I 

vjf'jCffi 5?^ wc^i va^? cstc^^ 

5Tf5[fpf?;^ C5ri5i i ’sji^csrrfyi^ffr 

c^^Tf5f5{-^9t!w ¥5TC¥rf5ffa?:^ i 

^ ^ ^5[T^siify}5C5r<i ?PTTf5 

f^ai 21.12. ' C C C bv 

^>lC¥TraTa® ^51 ^T5[?I1 'i)t 

5p^TC5?l '5(51^5 >1^151=1 'Q ^'^T?r«1 ^¥5m 
^;-z^ ^5ii:® cff^ =11 ; -sjiifN’ 

^aT*fT=l (lipotropic factor) t 

11. ^i t®§rfsi^ ^ : 5115 . a^?®?[ ?if5® <3 

^fC®^ ^®5f. 5U, 1*1, af=T?l. f®51 a^?®C® 5f^5T^l <3 
f^^rhrsi ^^^ (Gif^srsii) <£^k f^^ifsisi vn^ (c?if6si5i2) 1 

CH 2 OH 

f53i 21.13. fg§lf51W>il, I 

^fc® Hg c^Ti^if^^ 'srifs^ 'Ht®^«f 

(pigments) ^us CSif^^^m >r?CSRef« ^§111 I 
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WT51, ?rr5Fl 'STT^ ^sr <3 3^®rC^ wc^«r 

^^=1 I 5[T^r?Fr^-^T^?I ( fsff 21.14 ) 1 

’^rrc^i <11 <114? '51^ «if$C5f 4i 

«nc5m:^ cwfw?i *[f^ ceirn ?Tff5?r$r (night-blindness) 

I '5^, '51C^!*f^^5I (cornea), fi^^^aT. >5[SFl»f?f 

(testis), f^^T»[?I (ovary) ^5!) sr^ 



^511 f9T?Il (stratified) « ^5rT<l 

5pi:5t ^C5f<i f3f?n ^ I sfg^ 

5i55(T?r (xerosis) <3 

«I^5r ^^?fl <11^^ 'srfe C^rsfoT (keratomalacia) <5[^^Ttf- 

^ (ulcer) ^ '5ICE^[Cf^1$5T ^?5r?ll 

^ I CCTC«[ vfl-?l GIT^TC^ il^ ^«irT?I C^^;'- 

«rfTST^srsrr (xerophthalmia) I CffC5 faf^T^fcT 

(i) >^T^i:ei?r 5FC5I C<rf^5fiT5r () <a4? 

fqg^ (opsin) Ct[rf^C=l^ hlsiw '5ff'^^C^?r (retina) *rQ 

(rod) <3 »r«f (cone) C^r^^foT?! ^ «fIC?IT®^1>I =1 

I ’STiccir^ 

c^PT^fsi^ 5i?:^rT <11^1^ 

^ W'8 'Q *f«f ^*1 'Q 

m^TC45 C*!^ 7m ??f I ^ 51 C^f^el^ 

>iT5ic^i 5^?[i ^C451 c?rf^sic5r^ «noTc^ ^ c^ra^fsn;'® 

^T^c«tii Tsfai ^c®i ^sitcsik:^ 

^pfsfin f?!?!! gisi^i t 

(i7) (3l?^5T5r ^^^] W?l *rn:5 (matrix) f^J^I^lfer- 
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W <3 ^ 


>1T^I 1 C>TW51I ^FC^ 

*FIS '5l'^fW«rS « 5^?ll 1 

(//■/) caf^sf «rT3j?i?p gr'sif^Rs <3 ?iTf«rc^ 

?FCg I 


CHj 
I ^ 



/CH 3 


\ 


CH, 


12. 5¥:iT5i;?>rw?5r ^ fv5^F?5r5T f® : f^sTfsi^^fsT (f^s 

21.15 ) sf^SF^ C^C?P5-a:^ I C^5| « 51f^, ?r^ynT?T?ft 

aT«ft?i 

3iTc^ 
5IK>T, ^ 'Q 

*11 

C^TC5lW^f>T- 
^151 ^PSI '5^<P 


21.15. fe, ^n c?Fic5r¥it«^f3TO5i 


^N?r sf'STc^ 7-f®^^c®Tc^Ti:5ic^gci ?®3 


fs^fsiq ■'ST'SIC^ ^«I«R >8 ^rcsfl 
«if3^«5rn<?rTf*t?ii ^ \ hc^:*r: c^ic^f *PiT5ffyi?iT?i ^8 

?^T^, C«fT^ei «il^? <3 '^l?TCW^ «F1?;'^^«1 

(deposition) ^?r ; ^pC®! gI5^ '^TU, 

(mineral) TlTST^^ «IC^, ?T^‘^ai?r 'sjf^^fsT »fK <3 

^?11 nc®, I SIHI ?1OT 

'Q 5ictii ^'$«snT5iTf»Rn c'fhiTo ; 

iJC'^cS'S fgi:^P^c>i^ sitst'^^ ^f^ai “ft«f, 

^ ^ I 

^nCffl^T C^C5PP1155fJlC5p^5f fgn W^51*1C<T<I (bile salts) 

>lTWn ^ I C*PTC®l^lT«^t>iW*|5f 25-5ltsf^C¥TC51- 

^T55f^C«F?l«r ^151 ^US l,25-®T^5I^gf^?>TC5r^5Telf>lC?F^ 

(1,25-[0H]2-D3) ??r I c»iwi^ f^ 3 -?r 551 

c^9T l^*p 
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«iTfn a 

'(’m 21.16 ) ; (?PTC51^3TS^f3TOI«I?7F (prohor- 

mone) ^5J1 SCSJ | f^^9ff?| fgtS] ; 

(/) 1,25-[0H]2-D3 

f5 ?n 

CT«iTCT? c^m- 
•gfsic'® ^n5if>Rn5i- 
tJT^I^ (calcium bind¬ 
ing) carf^w?} yi?c5Rei 
■^T^T^?ll C*f?I Vfl^? 

^m- 

f>i?irc5i?i c»fT^q 



CH, 


OH 


f^i35 21.16. 1,25-'ibl^t|^j^f^c<p'|C«i411iif5fC*i*^^ I 


I c^K5t ^ ^ieifyi?nc5ni 

■ C«IT^«l gT>l nc^ ^{Tcl?yi5T51 'Q ’if^WTei I 


(f/) I,25-[OH]2-Dg ^f^aT>fi (osteoclast) ^Hol* 

caifbcsi^ 'sif’5 ^{Teifyi?in:5i<i ^^>rraei 

C>I'«(TC=T ^TM?>I«]Tq <3 sps^C^PC^^ ^T®T?I I 

(///) <3 Slice f5Iilc^T'!^f?ffI3in^T5I^ 

^•^c^ c?im y\T^m ^fii?[i -^ic^tc^ *fic0 

^II«lf>RIT3I 'Q ^F^iC^C^ 'Si^C^-s^*! (deposition) ^>11*11 ^C^ I ^C^r 
>8 5?l I 

(iv) ^c^^ c^R^fsic^ ^n^f5i«T5i-s(T^^ carf^c^^ >i<cot«i 

^JI^^Ul l,25-IOH]„-Dg sj^g =?nclf3^?]R '8 s?>iC^C^^l C*1T^®1 
^c?r, ¥C5r ^cg 'siiiicsr^ csi^^i ^C5i i 

13 c$rc^rc«iR(sT f^^rfsisT I : o 

■^T5Il-C^TC^TC¥?rffJ (?sg 21.17) CclJ>I, ^ 

«fTC^ I 'S13 5:^c^ c^c^TC^Hfff^fci ?a^5i^c«r<i c“fTf^ 

5?i I 

C$TC^TC^^C5i^ ^?^C5| ^5C53 ?IT?IT'51^ 

(hepatic necrosis) i '5l’«TC<l C^irsil^, 1^, 
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2fl«fhr (muscular dystrophy) CJf’^n <??ir—>rc?Ff 

(striated) C‘»f»!k«^^f5T (striations) c®rm *^1^, ^5rfi??li 

c^i»fb5 ^??r5rT«i <3 <si?^c5fC5T?f ^ro?, ^s?- 

>W5T5fC=T ^JTW »f}^? S^C5 fgrUlf^st -^fW I 



CH, 


■CH2(CH2)2-[CH(CH2)3] “CH 


^CH3 


\ 


CH 3 


ffes 21.17. t C-sTT^tS I 


«roTi:4 ^lTi3W^ (fragility) a?ret^l (Tf'«Jl 

m?I I ^^41 f^] : 

(/) SfTgej-fsi^ig^ (anti-oxidant) fa^ilig tl'STC^ 

qrsffc^ (unsaturated) ^5Tf>r5 

sfigei ?^?ii ^si 1 


WRc«ig 5FC«f arg-'si^T^ra^ c^cg^i- 

(?F?R:5fg 5?r 1 a^Tcgsic^RCsr^ 3=i¥^^s 

?pnf^ arg-«RiT^® ca*ft, a^f^ gsoirg 

(dystrophy) vG ?Wig (necrosis) 5Ii:$ 1 

14. f^^rfsrsT i:^ : cgs-^#?i i??^5rgi inTa:i:«iTf^c^T=i-'srT^ 

?^rf3f5i7if6i^ 5n;gi ^^51151 gi (f^ 21 . 1 8) war^TH 



f53 21.18. C^. ^n ¥tfCSTtf|Wt^J I 


5pTc^if^5iTii =?n cgsjj 5rrc5 ; 'bici g[iT?PC$fgiiR 

TOCTI’Q ??TC%^C=TR 5?l I fa^el^«Rr (bile salts) 

jfUfTWi ^ c»iTf^ 5?r I =rgB?T^ WrfsRf^?! 
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'Q 


I StTefk^ -^fST ‘C^!’ 

(hay) ’«(T'Q?n^C5l ^ \5T^^II?1«I ?I??l 

(Fw-antagonist) fgF?II?r ^'^ei CW^I (M (sweef 

clover disease) i ( ^llfsryiTttSf^ '^^'Q i ) 

•TINT?! (obstructive jaundice) s|l 

I ^£1^ >[^cr 

caTgrf^c^i^ ■»f?<i5fT®i ?pf5i?n ^i?i. 

c^sifi^ ^ ^^^*19=1 5[t?n y\m^s ^T^c«i 

(Tf^ll Cff?! I CWC^ f^l^lfsiJT yf^r^T fiF5JTtlf«T 

(/) f'sMsjsi c=^ c«fC5 ^tn] 5T?afii 'sit^i? 

«fT^ I ’Ei'fc^ Calais. 5?n#^ 

5piT#!i iiT5i?P carf^si^Tsi^ yi^cstwrc^ c^- 

5ii5i)-^i^r.=T 

yt?r.5iT^w yiT?Ri ^?<i?ii a'^rc^nk^ 5[T>ii-^Nf^a;;^icsic^ 
a?^«T^ I ^ caifysi^?«r^ ^rai-^i^^a;;^!- 

caT?R^f»?C5^ yifa^ yii^T^b i c^-?i 

'fl^a aisii-^T^^ei yf^c?iT^5T ?«^T?i i? ^f^'Tjsryi^Tii^ 

fsifGgf?! j?fif^?ii 5iT?i. i 

(//) '3 (matrix) 

^fy^o^iTojfyr^T 'Q caifk=??r 5f;;^n;5i5 '5fv%«f^ arsii-^T^a 

^Kmm^ ai^T^n ^f^?n aisii- 

^C9f ^Isi ^T?I : 5pC5r 'Sff^ <3 


*ITCS ^^'^a«l (depo¬ 
sition) ‘n^u I 

{Hi) >ii^: c^p-^rlcsTitcsiicsi?! 

fa^nm <3 'Q 

Ci^TOT carf^a^kc^ ^^^a arsii- 


H3C^N-CH2CH20H 
fear 21.19. c^f^^Ti 


^T^f^51^1C5I^ ^nC» 1^ 3jf3^ 5 ?I i£i^? ^T5I?l ^noTf>l?IW-stT<l^ (calcium- 


binding) ^ca?I 3?5Ti >1^51 ?Jf ^ ^W I 
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<3 


(/V) f^rfjR ^ei»J3i! ^p^fC^- 

(oxidative phosphorylation) ^?Sf^ 

^?r I 

15. :^r?5TiT: ^5TC^<3 ^cn f^jc^q^sn 

(f^g 21.19) I ®i^»« C*fC5 wk'Qfsitsi^ 7\m (labile) f^jsjfT^er 

>f?c5R«i ( f&g 19.23 ) I 
fffjfn® '5l<«f 5}^?ll ^^1 ^N^i'eTSl^ (lipotropic) 

(18.3 <3 18.8 21>1^ 5^<II ) I 


yfT^«ft 21.2. a?:?iTissfi?i \ 


^“STTfriT srr»^*^ 
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21.10 

cjsjefic^ ^i ^?itc5 i c*?c^g ^ 
tim^- CS^ -^STTCei ^ff^RS 



<3 ^ 
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1 . : 

2*J, 5IT^. 5IT^>!, ®Tol, 5m, 'ilt CSfefi?! 

I (.^ caif^sra soTw^fts^i fsi?ffsi^ cacf}^ 

a^T-g ?p<ii ac?n®=T i >iTiJi<jer'5g f®si, 

5t?rtn>i, 5*1 <51^^ caif^^fcTC^ 'sj^ri^c^i 

af^5iTC«i arc^, cyi?X?s^ ; 

caTfcs^gfffj ?i5i^'Q ac$ I ^151 <3 

cai^^ca C^15?>3 C^R'Q '5l]Tf>fr.^<l '5r<®T?f eiT^T?I 

^[^rai caifijc=?^ ^5|siT?r «!f;si<i5 
^ si^T^r I ai^sif^^ caif^s? fsiait?!] 

=^f 3 Cc^ \sT^lW^I a?l”1W fa^ia (supplementary action) ^sri 

aT?i, ^fess? caifiji:5t c?i 

'5ia??J5T^ ^IRl^Csqi 'STfTfj^C®*! W«Ta 
carfcCT^ ^r?ri ^twi aT?r i fagf®, 

a^f« ^f?iC5T ii^rf*f^ caifRst?! tsiacci w*ter 
>i^a 55 I ^5ai f^i i5T^5 carf^i? caifc^i^i^ 

artc^ caif^^T^fe aT5 i 

w^n, ^ ^ 5TiTT: 5c*i5 ^af5R^f5i5 a® af^siR ai5«fr 

21.3-»a 5^5] I <A^ f^^T5 CaiJCi^ ai5 700 i 

5C55 CaT?^ oTlT^-^fTSr^fsisi « 5HIf|J-C5fTf5^f^5T ; CaC51^ 

5tf^ caTf^C=T5 5j;cti (biological value) C^fa ; 'Sf^ai 
C5sfaW5 ^^5 1 aT#t5^ 'Q C^Ti^;^ C5sf>i5R, 5llTf6- 

^Tsi^fsf^ 'Q ^^Tf^caT^5^f5lt5^?^ af^5iK«r5 ’sr^ar^ ai5 

4:3:5 7:4:1 - sTT^t^C^ Caifl^sr 

I 

» 

5W5 m\^ w^T5i^c§^ siiTfc^T^ t 

<s ^5T5 at^siici caijOT ^fff=?7?r c^fa i 5 ^^^ 

arfsifij^. f^5Tff^, a'?f^ ^nfb^ 

^iif^ «iiiTf>i^'a 5^5 itst i 5W^ csfi^ 
ai?! 30% «r5f*i^ 'Sfiif^® I 5W5 ?pjib 'spsoig^ 

^45C5sI (emulsion) <517^ «fT^ ^5CW^ ^515 affair 'Q C«fT5p| 
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I fT=?l C^T5l«I, ?FU^ ^PB^5T<3 

5 ; 5T9tp e^t^TBl I CSfTJtfi, ^ 

sTTalsc^ f 5T=iT?f STH 5fn^ i 

“^k^ucci ^pnC^TfljS?, f^Tf^l^l iJ. 

?«fsif5i=? f^&T?5j5[ ^^5n57, ^s^Tfsjsi fji, f® c^- vff^sncc) 

^^>TI5IT=TT I ’5IT^5?Tc! C^5Ti^<I 'Blf^f?^ f®^Tfl|=T h f5I»n^?I1 

C^f'Qfll ^ I 

^iiffif>i?n5f <3 ^f?T5nc«i c»fT^w?i 

ac?}T^=il?i «nc^, —100 aw 

tm 120 fsifcjsnsj ^nffjf>fiiT?i 'Q aT?i 100 MsiaT?! ?p^?rpr 

^^5IH I f?J5^ 5 ^ ^aTWTCST^I “^f^snei ^5T?I ail 

5115 I 

> 1 ^RWC*II^ “^^5 a«?f5f 4-5 ftf=f S=T >fT5? (viscous) 

er 6 fl?[ ^7\ •s|!T 5 ® 5 W 1 ^5T?I =fT5l ^csn^irsi (colostrum) I 

1 ^i:5iFS7C5J ¥1 Ti 5, SliT^C^I^ « 

c^'i^^ ^51 liiTc^, caTT^^fsf^T-i^i^'k carf^i^ sjt^^p i 

^csiT*ST?;5i<i 5jT^i^ 'si^if^- 

^f5I^CqKai?^'^feiST I 5T^WT^t^?I 

calf^^ sfisil ^kuo c^TSj^'^f c«fTf^^ ?^'^ 2 ^t?i c^ii^i- 

W»j[ '5fS(Tg55j)^l (immunity) 5im I ^^T^ItC5 I 
afssiicci 'Q e=ii]^f-/:aTf#fo}=i'G tJiic^p 1 

5^515 ^5f^lT?l ^?:^TS3TC5I ^1TSI?>1?IT5I, vfl^? ifl, fe, ^ a^f^ 

^hm I 

5rT5}^ >iT^fg?P =&JlTf>i^5 

?5f=T55??l fe?IT?l 2W^ i£l^? f5?5| ^T53^f5R 

<2 ^f‘8^ (coagulated) ^^?ii 51=1T?I '■'lf<I®I'5 5?! I CaTt^C^i^ 

«lf^I^I"«f 'fl^N =^11^5 f^?l^?«[ ?^Cof'Q 

^f^^^I?«l. 5f]Tf^-^l:e^^?5R <3 'SfW^ 

51^«1 '5i^^l?l gT=TT<J WCfff 5is^?fl ^TS I fl=?T?I ai?l 22% 

c^?>i5r, aT?i 3% ffiTi^c^Tw lii^? aifi 18% 5 P]t§ «fic^ ; ^ji5rfji?n5i, 

^iTc?jT?^5i, f^5TT5fst vfl a^f^S'G ’if?isiTc«i 
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^1 «Rn=?^ 

f§f?iT?I 5W5J (fermentatioD) 

^T?[Rr a^ic^ c^f>i=f ^ 

^iTffjt>l?II5I C*fRC«f^ y|5T?I^ i <^tcii 'Sllllyf® 'Q ^f<B^ C^f^ 

^iisn^wi 'sinful®, m^, 

spiTC^ifR, f^^rfsfs? ^iTcif>iiii5i i 

ctiif^sT, ^5r^. *f^i <3 5i5ii5iT>i?iTCii?i WSFW aru 3%, 4%, 

3% O 0.15% i]?I? t5T?l ^T5|f?l^ff}1 I caifs’si^fsi 

fgf?jl?| ^r<f»I^ i&'er[f^f?f^ ^<3iI7?I if|c?ig CaifljSI 
I 

?PIT^, C»T?&5(, 

^lT5}fyi?JT5I <3 ViTC^-CS"^!?! ^Uvs 5P1TP 

<3 caif^ 5i^i3fCT am 32% o 24% i 

T®5I ; il^fj SIT^Ti? (50 SJT^J ) Welf^- 

ai?! S2 ?^j;cii^nc!f<i i 'sc^rf^c^fsisi 

¥>iC^-Kaifwfu^ tarn ^aifcsr l ^Sll (biological value) 

c^f»i ^<i I »fmi ^^c“f ^c®]- 

<3 'Sii^i-csit^^fsi^ §65 caifR ; 

§^ir,a ^^51 wru \ «tt^i ^?c«f «nT?^f®=7 

^]'s^^ ^T?i^iiff ^[f^r.^Kaif^^'e ’iic^ . §51 ®ici 

^F?f^ >!!^ T’51^51'® ?t?Il m ^?f?l m I 

^uf^fe^rc' §^ija i^^si ^Ts, c>F^so ’im ^1 

a^m 1 c^tc5fc»^?i5j, 

C5F?>if?I^. ^lT?;^Tfl?5[. ^TC?ITf^^, f5f?IT?5!^, 

kr.^TT^f=i^ 'sinfjiFE, a^f^'s 

f>i 5XeT I >F^5f ^1^]?^' 

’«iTc*Ti^ 3JW1 afgsiT^ >i^Tt^j^-af^ lOO §ft?i 

am 160 \ feciig f:^r^ 33% 

fffffavB ^t3ITil : >f^'yaT5T^l 'Q ■5ijT?y|Cv5?| 

wi4i ^f*f^ I t®?:5i?( 

wft 21 . 3-^3 1 
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’fkw <3 ^ 


: 'm 'Q 5rT?c>Ri ?r^=raerT5fk 

^^«fT:5??r “an#! «[C5 ( 21 . 3 ) 1 ?it 5 sit?c>ri carf^cq^r 

^ ^50 c^f»T, ^^>rT5ii5?i I 

<3 c3ici 5 ?rfc^ >im?rer^s 18 - 25 % carfiti? «itc^ i 

^c«i^ ¥i]^<3 ar<3?ii 5jT?i c>r^ ^i^nrc^ ^n5if^si;®fi« 
iiT^c>fg ^5fsrT?r c?i?>«r—^ aT^T?! 5?4?f|sf 5ii?c>i »f®^i 

il^®TC^<I<3 ^51 *JrTC4S. 5?^P *10^51 40 <5T9r 

^'^]^ \ ^T51 51®1 5iKC>f Cffft^, f^^2» 

fsrc^Tf^sr^msiTt®, ailf^rsf^isT a'^?^<3 

«JTPP I CSIC^ f^I3, f<if?ITta, f^C^Tf^sr- 

I 5IT?C>f Wlf^isf fy| ^ ^?S{C5T^ 5im I 

51TC5 16-22% caT?^^ af^5iTC«i ^m- 

f^iflTsi, 5?>[?p5iyf, f^^rfsTS} a^r^ ^itc^ i fs^s^, 

>T?T5IST, a^f® 3ITC^ 5IIC^5 (viscera) ^1 

'$efT^f«F$ 'C^C5?’ 5I?;e[^ WIJ. f^ljTfsi^ vA lA^? f^^lfsjsT nT'Q?!! 
^TH—3IT^^, f»f?5f a^)^ >i5^aT5i f'Sf'SS! sue? vA?|S- 

^5T ^Firo tf9f*f a^?^ siic? «r^^i' 

20 ^T9f !piTl5 ^fsr I 5PITCI^?! af55ITei ^'5 C^W. 5[T?:5^ Wffff?!- 
5j;5n'Q I f^^rfsiq c^, STTCl^ 51^f^ljTfsR 

<3 iA ^A^< >JT?[fS^ 5115. ^1 4 t^®T?I f5i?:^lf^=7'5riT5I!^® '0 

af^5iic«i I c^fm, a^^ 5m:5?f 

^T5) 5rcsi^ ^^iT5f?>i?IT5I 'Q 

aT<3?ii m I 5n?:5^ fesi ai?i£0-25% 5iTcsi?i caif^sr, 10 - 20 % 
?PiT5 vA4< af^ic«i anc*&R:«!fffT^ 'srufyi® anc?p 1 f5?%, 
5iT^«:>f ^iTi5 ^51, c?pn:sf??§?i5r ^ca^Tf c^fa : 
^T5i ^ 1^1 ^5[T?:*T?r 'sinsffTw cwai 1 

^51: ^Tcsig caTf'3c=i c^'\^'QU^, a^?^ ^af?iJ^ 

'5in5iT^wi 'sia^si^i ?f5i i 

^KS] carf^w^ ai?i 20 - 25 % ^a^i 

5if*i451 ^ 5T?5i ^Km carf^CT 5TT^f>R 

«raf?i^ =5}5if>!c^5 afiJirei ^^caipif^ c^a 1 vsresr ?ptc^i- 
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aT?r 56-60% I ^?pin mjsf 

fsrST^ ^ar*T’( STTfcft 21.3 ) i ^75ff>WR, C9fh. ''1^rf>WR, 

3T07f5=? a^^'Q ^Sf af^WTC®! 

«ITC^ I ^ICSf f^??R fJT =n ^I^IfFirf^CSRl ■*ltiI^«r'Q 

^sr; ^>ni '5r«ff?i^ c^Tsn f>?, 

^iTOT?^, ?rT^c^T^Tf^=i af^prrei ^c«i^ ^ ara i c^wfa 

^ fsjilfsi'® ^CSI f^§I-i|^-^^Tf5f5r^fTSIT^C=Il-vfl^-^lT^TT'«qsr 

=iT^ ^5i5Rj awn?# ?^TW ^s^aT^TC'a?! fa^nfu^Tsr sit^^'S 
ws awwcfl^ cwt^^i <3 'sri^^i awwr® 

ao ; enrfsrfsBfTT^ (lathyrism) c^9f WC6T I 

siJjjgrcfpw, af*5si45f c^T^r cwai i 5?^- 

atf^^ ^‘ucsf ca^nfn aT«flT?r csitc^p ug^ c^c^r 

2. ^a;f«$f5Rr?Rs >8 si^tsp: 

5?Tsn a=^I5 f^rfsi^ <3 af^Sr er^ca^ (minerals) f^icsj 

ar'ofep eaat^ aiwrw^ ai^i acmw^ ; sice's m^] 

a^ c?iTc^ awa^i ais 1 csieft? aiwit^sfc^ asiTW'ss 
f^'STC^t ^T«T sp?U am : 

aa;sF : ams, ^sifa, ^sjiasfair ami, csija, 

tfcaai^i, asfaTsp, cafaw, =tc6*ii^, s^euaFP a^^ 

•fiasai^ ^{Tffifaina, ceit^, artcawnf^a, c^ifsi^ 'sojfa®, ^iic?iif^, 

f^sMasr U, f^^ifasT c^ a^^^ 1 >iT*iTa«r5Tca amis, 

^srfa, sjcTTaFP, aTams?a?i arf^c^a ansi a^f^ ^ »iT^aT^m 
asirataTa, ^<iTf§a, f's^ita fa, f's^ita c^ a^a af^mra C5i^, 
arsiT^fa*! f^^C5i<T ai^i a^f® 'arca'spT^^ ^reian ar^ar^m 
'^siam caf“T I CAST'S c^R8 «*iTa5ai^Ta 'sranf^^ ^nifa^ ama 
'ST^m ^iTsrfaaTcsra ^awsTsa cwc? carfax arci sn 1 «n?p- 

aafsfc^ am 1-8% ca^csiTW a^R. f^^ carfilca?! am^iiei ;5r^?^ 

aiaRi I 

a®l^carfi5^ aafsf « «Fa : ar^?!, caca, 

«iT5i, <>iiia, c^ranc^i a^T'® ^asn ai ?i54®f aaf^ 'Q *pc^ aca^ 

5S«> 
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I -51131, 'Q C^lTC^m f'e$Tf3R 

^ ?F5I : «rFIT?R, 

fgi§, 5113151#, c^Tsint^i, 51131, -511^, ^gr ^ ap af^3n?:«i 
^^CTf3isT f>f muf I »fl#G 5psi fsrofsi^ ^ ai«3f?[?^ 

-siT*n^Tf5T^T?i I ?pcer caif^^r ^fejcei^ Kei, 

5fftj5PT?»T mm arfl 5-i5% a^ji^i^s ip;;^^, 

<3 -sri^c^T ?i^h i ^151 fT^i ca^r^n, 

-siTCac^ a^?^ ^pcer caf a?5r3^im?iTt®« ^fic^ 1 ^sira aT?r 

20-25% ?PTC%57^Cg^ aic?p ^4? 5l*i9tSl<} #a^8» 

5J5Ti^3j 2f«jR ^rm I f^i f4 Wif3R« 

4^H Caif^ 3JTff 1% / 

3. M^*f 3T^ : 

5lt^^ gj^q <3 f^DT?3ICSI?I >T^5Rr 

1 Ci3*®yr, JlfSfSTl ^‘T^i, ^#a <3 5J«^1 

( ^jTa;f^^T5i) f^fijiT U aT«5i 4T5I. #4, wa:f>i^ 

« ^?ic?i?i c^a sirr*^, ^^?pi 3|6^, >i?fif^, #!t 

a^f^i:^ f^aifsjq^fgi ?n:s?r^ af^3iTw ^^3 ih i 

4- ^fisrpTSTF, ^ >8 sr^gr; 

5T5T, a31. ^4, C8rTfiT4, 4T^4I. gifa, 'Q^ a^f^ WRWi >54? 

5lT^, 4T91 -511^, $lTfaC?IT4S], 'QSf. a^f^4 41 ^ 

aic^n a^H i ^i^'i 5 t^i *fT4m>Ti^k 

4ca^ af43rTi:'i ^irsif^i^nT, ?f3t?p4t>i 'S f4-4#?i f^i^if3R<3 

aT<3?fi m I 'fRraJii carf^sro aT^sm m, 

*fT4P»tc>ii^ ciilta. fta;dPpiR a^f^ 5[{T3fT^CTi 5rnf>ic®?i 

5J®t 4 «IT4ST?f caitte tm S^»IT (biological value) 

5lca^T^^ 431 1 a?:^144TC44 ^TTSTIC^ ^4Tf44 WTsiTa>15 ( 4«n, ^ 

<i #g?;5r carf^^-^fe^ a4*44 > 1^44 

(supplementary action) 5faf44T^ '5ilT31TtC41 

51^514 ^144 5^41 I 5i;^a 4T4;«1^ ®Tffl 41 5C44 

3^?r® aT^CSr ?T57Ta??ll4 caif^^q^fei^ ^f^4STf4^1 4Tf<^ 4T4 I 
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m <3 'S f^T?I M^gf ^’fTWTCsra 

>iHefl 21.3-«£1 B^I I 

STC^ C^ 78-79% 5?5Ii:^T5llc§^ ST?! ; 

^4*11 (fibrous) 

^Ti7 ^]fsi4ra ^'SiZ^ ^fSTfl] ^TTW I ^IC^T ST?! 
6.5% carf^si siif^ccTss ^fi^igs <sfnf^?Tt[ ’sr^nm^^sri 

^Sfi C£flfuC=??f 5^511 RP5I I 

■6T:^<I ^C«1 f«&'Tf5Ii^ ^ W.m ^f^SSC?! ^lMf>l?lT^, 

^Z9I^ ^f^J5ITC«1 I *JI=T VQ ^f52g?;?l?r >lSf5f 

^“^tittc^^ ^’im] fulfil 5?i i ^Km »fC3^?i 

««Tf^?ll ^'Qm 5U 1 571515 

tjR >j?ira ci^ct sQ fv^crta 

c^tp^csf ac^»i 45f5?ii fj*^! ni?! i 

&rsi ^1 ’im ■^Ttc^ “twi '^it^'^ ^s?s7i?r 

f^1^?5I57 c^f«f v(jsS5| C^T?I?:^T^ ^<im 'Sipifci^ii ^si sjtc^ i 

5Ter yi^f'CU Srra B^^^ 5^?ll '5l‘^5?I ^?l I '51'$ 

>f5ji:?i c^?:=i^ >if^^ *515. caifG^s^, <3 

«ICl5 I «T?:^ Wcfi?l -^TOflT?! >555 

^5|=1T?I ' 5113 I <3 ?1^'1?J ^T?:%5TtC§5 '6 Caife=l^ ‘^f^5Ilci 
ST?! 51^^. ^1 f§®T?l ^n5lf51?IT5I, 

Cerk <5 ’|T<55II<ri C^fwf | BTCSf <3 ^TW]- 

f5^Tf5]if f>i. ^ ^1 5iT^ I 

9757 ■ 9T5I, SISBI, "571^1 <3 af^5ITei >7T^«f} 

21.3-^3 B^41 I ^11:57 C^ 70-72% *1'$^51 aT?I 

97 '5T9f^ 5=^75 ; 755^ 5T7:S7 C>?^?:sJT3f af551I«J 570^W C^f*f 

^?:5I<7 ^IBT5fi ^fSTSSCsI «iflf:^ I 

^ ^4? aJiH'ss »fW(5 ^ii5i?>ifii5i, C5^t5. =5p>i5pgi5i 

f9i?irf5j=i, ^T^^^i^nf'ssr. fsic’?Tf^=i'5ii75i7^® a'^t^ f^&Thrs? 

ve4? 45ioifi^ wfii^ nr?i5i7i:ci ?^^Tf5i57 ?>i =tt^ i 5t?i 

«STf5f5!l7?7 5157C?I 'Q f^^Tf5IS7^fc}^7 '57 <j«|^ 

5lC4i IsfffRIl 5^7711 ; 5p^ff| »7T«fl 57?]Pn?I ell®f ®17^ vgcf^Tfl 
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>1^5! ^ «iTC^ I ^s 5rc»i?r ^ gnsi «rT^ 

carf^, aw ?PiTfff?^T5i, ^pJi^gpT. cmh, ^jn:^Tf^si o h-?i5ffw 

f^ifsiCTg c^fa i aw am 12 % carf^s? aic^—5TC5i?r 
caif^a^ ; aca^ carf^^s siT^facsm 

amw ^Sf] (biological value) 'sqC'TOfs^ ^ I ^TJ^I ^1, 

aw ^iT5ifyi?iTca?[ af?ai«i ^am am 4 Etta's aca tsa? 
5IT51 ai?Fm ^iisifyi^iTa <3 csrk^g 

'5IHT41 claw a?aa^ ^^51 ^carfa^ aifami am 1 aaw 
¥n5fTa?iTa 'e csit? am aif^ccio a^r^c^c^a afwra'S aaam 
afciai ^ 5 ] ^Tcif>mTa >0 ccikaa cam«i mcaasT^^ ca?a \ 
^TC^ii ^ciam ^a ama |fu?i ^ncifa^ai ^Tc^a am 2.5 
1miv’faas wcffac^sm al^ai 5:'8am 

a^^ami ?[^ai aia 1 aaca af^ 100 

aiw 550 f^rfaa 6.5 fafaaia (mmia arsic^^ 

f«?mT?aa 'Q faarfaa faar^ai cifoam asfci^ ^aiw 1 

^la;: wiacam wsfia '«Ta cafa 1 

am 20 % am 98% 

isa? mafa^ (fibrous )1 caif^a arwa. fas^ aiaaiw 
am 2%-iia a^ 1 ^a«i. asiTcarf^^r f^rfaa'Q arc^ 1 

^cpawrai afaaiw a^Tfaara ar^ai am 1 earths? 'S 
f^^Tfaa^fci caram facsl aica^, wrai atfacci 

^micaa mnsa a?:^ 1 mfaasi?a amTacam ^ciam 'ai^^ aJifcifa?iTa, 
csil^'. faaifaa. aTtcaipfif^a 'Q fac^if^amiraT^^ ^a. 
t^ijifaa fa cafa-ioo siica am 5-3o fafsisiia 1 

f<to0Tfacaa fa-a afaaia sper ai aia^aafeja ^am ^"a sj^ccro 
aictfi aiama^iw mi^a afaara cafa ai^m ^pacaiai 

afaarw f^ifsia fa ai<3?iT?i asiaai 1 

5. 9fi^ (coiiccotraled food) : 

fsfa. fa, ^f^ ^<s5i, a^f^^as are artfi asii 

a^ia*! ®?afii ^?a ^ ^a 1 vn^fei af^ afaarta 

asTcaiJiT^cs^ <3 “aKs?!] am, cawai asirsifasjicim ami 1 
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^591 >6 ‘^IWm, C?»»r>fte, f^5I, 5|Tf?IWgf 

^®5r ^1 2im >i^- 

5]5yi$ 1 ^5TC»Ri 100 aTCTi?i wrf?i^5ri ai?i 900 f^c5n^Tgff?r i 
^T?T?i, 'sinf^i® c^ 

5pnf$ '5|IT?>I^'Q ^J'Qm l =^Tf?IC^ 

?I1 ^llf^ ^Tf>l^ aT?l5fl^4f5iC5l^R»r; 

’if^isiTci ^5^?f 5^511 

©I^«) ^5ITSI. ^TC^T^T^CS^, caif^, f^Tf:i5T f^I, ^ICilTf^si, 
f^TfsisT (£1, f^-?l5ff?l f’SSTfsR, f® C^ 37?! I 

^^aipfcs?^ y\^ui '5iT^«7af^ 700 ^ v£^? 

50 f^s f5i*iT^?n w>s?n ^?! I 

40% 24% 20% caif^sT T=^§ f^IUlfsisf, 5%?(]- 

IpH?^, C5fl5, ^iT5if57?IT5I, 5p>f¥^T^ 1 ^qy^ia^R WtC^ 

'Q »fm 551 -^ 51 ?:^ af^rsiTci >*r5?p^i 

40 I ^i^T'Q 9fT& aTTT 40% 

^ii^, 32% caif^si f^l f«i?iTta. fs7c^if6s7'5nTsn^®, ^?irf^^ 

a^f'o ?fTC^ I 

571-457 <3 f«r; 4n:w7 4 «it^csi ai?i 80% a 92-99% 

y^^lfsisi il I 100 5IT5I 5IT44 'Q 100 3151 

^T^i WSFC5I am 720-730 820-890 f?PC5n- 

i 100 3T51 aT?I 0.6-0.9 fllfeiaTST f^0lf5R ifi 4Ti:^ 

45iaf55[rei 5I14W ar?! 0 . 8 - 1.2 f5ife}3T5i 1 

417:»f5^ f4-43!?I f^^T?5iq<^fcl, fyi, JPIT?^ «mf>i^, 

csrt? a^^^ ^'®T4 'siTc^ I ^n5if5i?fT5i<ii i* 

? 5 ? 4 , 574; 'Q ®fn 57 : »a^fel "l^a^T^ 37? (concentrated) 
I ’snc^?! 47'?! fsysi <3 5II57 44TSFW 374 59.5%,99.4% 

Vfl4? 96% :5cgf7W 47C^ ; 51^ am 79.5% ^7C4^7|7:^- 

57^ a^57\og p;;^7:^73f, 5i;?:^i5? 'Q l 47?! f5T=7C^ 

^571 47*fm? 577^ Rel ; ^ 'Q 5}7^ y^ysRC^ a^7y>l?I757, 
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^ii5r?>roTsr 5f?fq ?ps:ir i ^ ^TrcsTf^sT. 

^f>f® STff^ f'5^f?H'Q sn?;^ 1 5r^'$'© ®i4*i. 

f!»T^?3R carf^ I 5?:5r?[ s^ircsi am 60- 

70% »f^5i 'iRK s?m^ afsT^nm^rl^ ^r i 


>fT^efi 21.3. mf«^ af® 100 srrcsi 

af^sfR (s^Ri 3^g >1?^^ ) I 


^rff 

^rw'r- 

?FIT§ 


4T3I 

5rfii 

«rnrn pfsi 

n.2 

0.5 


78.9 

0.4 

fETiJl 

77.3 

1.1 


74.0 

0.1 

’fsr 

71.5 

1.4 


69.6 

1.5 

wn 

75.7 

1.0 


75.0 

0.9 

T{^ ©t^f 

59.6 

1.3 


58.7 

0.6 

^5IT^ 

60.4 

1.3 

Cft^Tl \5t51 

59.5 

5.5 

C-sTtS^ 

5.0 

4.0 


5.0 

8.0 


4.6 

4.6 

iftfr^ 

7.1 

3,8 


3.0 

4.0 


3.0 

1^ 


0.4 

80.0 

nf^3, C5^^ 

2.0 

32.2 


— 

98.0 

Jif%I ^1 ^r5( C'«5I 

— 

100.0 


— 

100 0 

^c«nj ®5 

59 5 

— 

-ilffl fef=f 

99.4 

— 


96.0 

— 

’fl 

79.5 

— 

1^51 

0.7 

12.2 



^m- 

c@rt3[ 



f’wrsi 


st;®!! 

iffsi 

fsifeiifTsi 



6.9 

10 

30 

345 

6.5 

9 

3.5 

345 

6.5 

20 

18.0 

345 

7.3 

22 

6.5 

326 

n.6 

40 

5.0 

345 

12.0 

46 

10.0 

340 

10.9 

15 

1.5 

355 

10 5 

15 

1.8 

350 

24.8 

72 

8.0 

349 

25.0 

70 

4.5 

340 

24.2 

145 

9.0 

350 

20,2 

55 

9.0 

368 

3.4 

120 

0.1 

69 

4.5 

200 

0.1 

110 

3.5 

165 

0.1 

74 

1.4 

30 

0.1 

68 

3.0 

150 

— 

60 

22.0 

165 

— 

262 

0.7 

20 

— 

724 

24.0 

720 

1.0 

394 

— 

— 

— 

882 


— 

— 

900 

— 

— 

— 

900 

0.5 

160 

8.8 

240 

0.1 

— 

— 

398 

0.1 

80 

2.5 

384 

0.5 

5 

0.9 

320 

12.6 

60 

2.0 

163 


^ 407 




’•cnrr 



ssrrfijsr 


wk 






f^sr 


si;*rj 



alt^i 

m 

faf^srfsi 



1%C*RI 

0.7 

32.0 

16.2 

150 

7.1 

356 

tf9T»t 

.3.0 

19.5 

21.7 

175 

2.0 

274 

?Ff 

4.3 

1.3 

16.3 

25 

0.8 

94 

*r»p5^ 

3.5 

1.0 

16.8 

30 

0.7 

90 


0.5 

0.3 

20.5 

88 

0.7 

87 


0.2 

13.0 

18.8 

10 

2.3 

193 

CSICg 

’1.5 

7.3 

‘19.5 

10 

■ 5.8 

•150 

TpfH^3ltr3l 

0.1 

0.5 

25.8 

24 

— 

108 

'art^ 

20.3 

0.1 

2.0 

10 

0.5 

90 


28.3 

0.2 

1.3 

20 

0.7 

120 

’TTWiJ 

11.3 

0.1 

1.0 

80 

2.0 

50 

|%(®f 

11.4 

— 

1.1 

178 

0.8 

50 


3.9 

0.2 

1.4 

16 

1.0 

23 

ca^^ ffji: 

4.3 

0.1 

1.8 

50 

1.4 

25 

anjsTi 

4.0 

0.1 

1.8 

20 

1.5 

24 

^cT^fn 

4.6 

0.2 

2.4 

35’ 

1.2' 

30 


4.7 

0.1 

1.6 

40 

0.6 

26 

W 

30 

0.4 

2.2 

70 

11.0 

24 

■^'lf^“1l4 

3.5 

0.3 

2.6 

108 

4.0 

27 

ci:*f 

6.8 

0.1 

0.5 

15 

0.4 

30 

’tfa'I c^sn’cSl 

3.8 

0.2 

1.0 

46 

0.3 

21 

<pcTl 

24.5 

0.1 

1.0 

10 

0.6 

103 


10.0 

0.2 

0.8 

42 

0.5 

45 

WiTc^Tj; 

11.8 

0.2 

0.8 

50 

0,1 

52 

arfi 

11.8 

0.1 

0.5 

10 

0.5 

50 

cnaTai 

11.3 

0.2 

0.8 

10 

1.5 

50 


=[H1 2RST? 'SPSTiTT (SITC^T?! ^rRR*! I 

I. ssrrf^iT >8 ^fT5rf?nr ^srsi^ : 

'6 wf**?®! caT?§=! « (m-sRi 

cswi m I 

1. STO[f«W3RP5r : ?«P15 'ilTC^n CSfT?^ 9If5?r wsf 
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Oi^jfcsF 5PiT»rf?Ri m «j{i?«PC5r c=?i?jTf>*ra3«w c?n«T otj 

cw?[ I f»i>^3 ?iii>f ^>ra ^gf5i w?i ^ >i^iW3 

3R{ ^ ^^] c^<3 ?PT9C«I ^TSfTC^ 5IT^^ 

'Q caifijsrf^^sr -^nm ’«jt«?it|?ii ?rTf«jc«T c^T?nf*raii^^3 
'sfrgssiq 5n;^ i c^itc’i c«fc?[ carf^si!! ^fsim spr 

•Sira ^ carf^ 20 ?n^?n *fi«f 'Q 5401 ^^1 -^rc^, 

caif^ >f?COTei 5'Q«ra ct«ii ot, pr nr<>5^«f, 

a 5^111 ^fti?IJ ^I^D5 ^liei^TaiW^ 

31131*^®! sif^l 'Q ’srf'SBWa^ (osmotic pressure) 

<3 «i5nT5II 5?sr 0?CT ( edema), 

l^wTcwf^c^T^i ^Kim^ ?pfsi?ii «iiTfsif3i?fi mi m, 3ifa?sRf 

^ 'Q ^^ir® ©^^1 ^ <i 'SHIRI 

•ipfeas c?iT^ gi^i ct(Tf$i:5i^ 'sja^^ 

C*^!^ 5TTefl^ fjw^ « ^aiwa^ C«PT^^gfs? (acini) 

^ >1^ «T5? '*P!I«I<3 ^?3Iin ^Tfl, 

5pC5r ^TWRi <3 c»f]^q 5^?ii ^'f^i5i?i ct’^ii m, ^ifcso 

'S^TC^ cm <«K«n^ =lT^dTi:'^=l->TRI (negative nitro¬ 
gen balance) OTH I caT?^=r>l^ «(Ffl '^IT'Q^T^?!! *11 

^f^csr nf^«rTC3i f“i>^ ‘^Tc?! I 

2. STlMl^aPr; : Ctllf^Cil!! >lf?[^ C31T^ 45IT5}h<l6 

3m5T^3i5j c^9f cw^i I >iwra«rss 4^>nr ’jc^ 

®T5ac^p 3ii^3Ri^ caif^s? <3 ^(Tsif^g f»f^ f'fin ^ 

^T'8?rTt5Il ^’«lC5f af?lC4*T ^1 ^T^tJ ^-%Z^ #t4T^^^3lieni 

msf ^?IT3|?I 41 «fnC%.fli:*&9Tt^^>l 5^?ll '4Ti:«!i?I <3 C«fT4«1 41T^ 

?nT4T^3li:>i4 «1T4R«} 41 :^ I 3TOC?I C^Tf»IiI4«R:?[ 

^^4 *K4 3nT4T5j5R:>i wrs ♦nc?! 1 vsi^ c4Ti:«f 

«T9fl 5^51. 'Q ^f^^>lT4 ^^41 C'4«f^^ 

»lK ^1 414, C*fC^ C4^<rT«, *i}314f^ ^&a'JC^<3 (subcutaneous 
tissue) C5lif ^ 5f4f C5r»[31TQ C^’4 =n, “I'^l^lll 4s^*f 'Q 

5f*8^ 4^41 "iM <3 'Slf^T?! ?[^?n 4T4, 

(ribs) ^ '<3?;^!, '5|lTf5lf3I111 ?4, 4W»1^414 SITSI"4«1 4C^, C-^lIf^ 
*TTfffl4 ^afarv f^isit « 'SRfiT-ICfRl C4sp^^k (acini) ©if^fll 
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'^nwi -Q ^ 

'Q C»fR«l m 5^1 5§*f?|T5JfI c*f^ (TfH, 

W5I^ ^ ?!l vfl^< (hepatic cirrhosis) 

“^lO ; C^IIIlf»fll<I^C?ig 5f^ vflwre sfs? ^C5I ^\, ^r®- 
^ ^ ^sn C45R<3 i^gf ^R’5p1f^<3 qi I 

II. : 

f®CThfcsi?r c^ri^r^fsig 5ic«n c^irc^a, 

T?jc^5i[, ^fs^'eajT^if*!?!!, c-^siTSfi, ?it51^^i, 

^fsif5[?IT^ a*lR I 

1 . : ^rwj (3rm 1 

'srn^N^P (intercellular) C^TglTC*y5?'S?^ 

CT®?5T1 

<3517? C?T^I?15gIl ^^arW^T, <3 

?IT5^ 58 I 85?:cT =^lf^ C^ITC^f <57?^? Cffl??!!. C?iR] <3 

’3]^?'® '8 <l^aT^, ?T8?I1, 57lgft? ^p'®! 

(capillary fragiliiy), ?57?15ic? f?g}5, (joints) c^v^i 

'Q ?mi'® c»?^i c»f8 I '51?^^ at^siicci f^^Tf^jsr f>i c>t?ct 

C?T^ fsi^rsi? ?;? ; ^7*51 8 »r7^?f'^ ^7? ^facef 

f^?7f?^ 58 I 

2. C???R?? : ^^1'®S f«l?]hc57? ^i^7W C?7«T 5l8J I 

f*?ffflf?f57. ?f?5!7?;5f»[. 3^!7:5f»f, §lc1<^l.f^C;?|l^sTR, ^C^iwf»f81, 87o77;8f«181, 
<in^5f57'S C^ CWC*! *171?] 'SJT^-^r 5151^ •'^]rtfi?7 i^aiWR, 

C37^>I? Ifl8? 7?f:»f8^S f*f*X, ^7<ft 8 fiTaf?C8? 87iiC8? 

c?f?i]:?f?8 ac^ia c?f»i i f<?f87f5is7 w%5itc§c^? 

?!?? (aerobic) f^aiC^ '57=71^^7 C^si^ASl^T^S] »857W ; OT^siI 

f«i?i7f5iR? ^®7c? ca»fl 

8 S7f5 a^fi© ?5ii8 ?7W]5i^7:sct? ?i8? WT??:^si 577^11^57 ^<?anR 
?i75is 58 I ^57? i^57i^ c?f?7:?f? caica a7^"io3, 5^caat. catf’^^s a7sfl 
aift^ ?pgn8 aiii5 8i ^^a^ 58 'A?" ^ 7511 :^? f§^i f?a^ 58 1 
C?f8C?f? a87S7i$§ a85T?7 ! {a) : <A^ C?7t9T C?p^ 

aT^CS 'Q 377^ (peripheral) aiC^ 57787f57!7 ^is^IWal =7^ 5^81 878, 



410 




c*R:??r ^ 3T^ =m:^ 2f^i5 'sisfa^issp w,^ ^ 

C4^5n C^T'an m. ?T'5'^TC5I?l C?t%I ^TVIM 

SfT^ STT^^k -'Th^fESl f^5T^ “Wm® <3 ^81^1 
m?n, =ii5f!<j c’f»l!>r‘8Tsr5i o m5^?jc>r?r •spiral f^?n (TPit- 

'Q c*f^l CW. '5IT?T^ ^5r?fl cwt^sri ajic® >8 'em 

C^’ai^J sqrc^^ mi^ 'Q ^fl^I 5<3?ITg c*ran 

(M, Fff'Spsf^IC^r^ =^ 1 ?^. ^ft; 

5^>»9(=ifs( Ijifs^fi] sj^i sjfGC^ I (h) fsr^ w?^rw?5 (wet beriberi) : 
•ill c=5nT:9f 2im^ WT?r 

WSI e?f5i?n (edemy) ?p: 5 f ^T^vfi ^fgf?]] < 3 ^^, 

^ 5Sff5i?ii 'Q cw^i cwn, ^csi^dT^prfs'Qsrrc^r 

«iTf^^% ^?i ^fcsrr?:^t?i ^pc®? i 

(c) 'Qirrf:T^i:¥-?f*r^^ (Wernicke’s syndrome) : OTC^f 

sr^ei^foig >lf5^ sTHI %]m >8 

sr^er^fel^ c^f«f 2}5J5y 5^?ll ^^T«Tl4?P 

f^?l^l, 5Tf^, f^ 5 fi >Q ‘s>ifgcfTW (dementia) Cff^l m I 

faillTfsjsf c^^ICST C?IT^?5l?n5I?I ‘^TC^T I »fT5fl 

5TC5RI ^T®f 5r^ ’JITiCSi v£)^? »IT?p>f^?W, 

STff^ aBiT^T^ CiJTC5f^ 'SfTgfSf'l U^hU^ 5?I I 

3. C-arsnSTT : f^-s^rriT^pirCSi?! "STST^ 

C5K9T^ ^raei fa^T^iT=t C^.^ f=5F| 

f=?C^6=l'5nT3Ilt^ 5?I I f5I»f?r. ‘^if*55I 'Q wf-^ej 

«ITf^ ^alC^Sf'k*?^ vm C^eiTStTg C'f’afl 

^T?i—'§iT?i (3i$f fsic^jf^sr^nsiT^ 

'srn:^ «it^t?i i5ti>i5f[ 5^1 ^th i 

^g?^, 'sifsfc'f*?, giw^isf <3 c^urgc^i^lcffg 5icttT<3 .a^ 

c?rT9T C4f»f ^“C^Tfio f5TcgJTl5s(«nTsn^c^g =5 itci? ag? 

C^f»r «J 1 T^T?I f®^T?5l5?fl;g yi?C¥l^er<3 ^15^ I 

'Qi <3 f^ig a^fT^, m 'Q aigs^^fig a^fisr 'o w^, 

^tfgT?l?[, ^fU5 sfg 5^511 (fatty liver), 5ifgi? <3 

spto >8 s^cgT^f a^f'$ c*f?i I ^pisrs^, sfl4i 

a^®g «isi7^ >jsp^ ve '5ifc«r?i silm c^nr jsrrwfi ^•f 
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C'f’»im i f^i 'Q ?j5^«r 
’^['^Tt?n ’srni i ?i5fT»r?r<3 (colon) »5 [«it^?ii i 

sTT^^ci ^ srrsrfyr^P t^^rir, ^?:'?‘!tt^'$i, 

.fi5^? “^ff^sncsj (dementia) «rf^i ciTC^ I 

“^^rrcci fs[c^rf$^«riT3rT^ cjr^csr c^TC^f^ =11 ^f?[C5r 

5J^ ^ I 

4. 'Q csF?t->r:«fii5T:?5r!ir: ^ ) 

»i3^“ m?IT?^C5T<I «ITf?PCoT 5^ ^T^5l«l I *ff'!p«l 

fi?5n55f OT«r, Dsr???!, gr^cff»f» 

5j7'Q>T, 5rTe}c?if**r?f), 57Tf^=i ^rcsrf?!^]. 
ac^m c»f«ti ^T?i I 

(retina) tf'Q (rod) >8 (cone) qr^I^ '5iTC5iT<pai^‘t C^T^'rjf©!?:^ 

«lTC5fl^^C^»fl (photosensitive) 

^af^5P^ ^'?iTTr=r; ctfc^ 'sr^r^ ^^csj it's c^r- 

^fplC'o ^f51?Il f^?ll C»f?^^T?l 

5:737 a7?I (night-blindness) I ^7^75 C?lf^57^ 

^5i7?i ?si^c^]af^i?j57?[7^c^5 yi7?[mi ^f?r?ii ^T97?:fr5 yiwl^ 'Q 

^7^Tf^?p ^Tca; (3rf^^c^77 fSRra^^rtTsr^fsim 

(xerophthalmia) c<I79f ^ 1 «TC5T^ a^fST f^fC^ CF7??«I5 

C=7SC?7^^^l7I (conjunctiva) 37#^ ^?17^ ^C=T 

(stratified) >8 'S|7?l?I^ ^5175 5'e?Il?7 C^lSCiawf^'t 

<3 ^7^^75157 ?^?7I ^717 (xerosis conjunctivae) 

^7151 ^57^ atfl^ C57a (conjunctivitis) I g^5I 

■<SklCb^TVfa$Cc7 (cornea) *8 ^5^ ^577?7 af^I^fC^ S?77^ 

^877^ :gi^ ’577:557'fa§57 ^rg^7?^^l57, ^^^57, CtjlHTC^ 
8 ?t?ll ac^ (xerosis cornea) i gtil»ig*®7C^7'fa’&5f C^75751 

8 ^5765 (opaque) 5l?71 f97?7] ^7?7?r ^77:=7 ^77:=7 (ulcer) Cffai C*m 
la^? I 37^C»I7:5^ ^ce^twa^e^ ^7?[ ; >751C?7 

(iris) 8 C5r^^ a7f^?r 5^51 ®77C37.1 <3777:^77 CTlf^ST 

C37^ (317^57^*1 ^77 ^31 ^ I a7W7 ^77^57. »f7^a7^ 

^ 8 5757:5777 >f*^«f a7f^7;5i ^a^ C7777:a7i ^7a®^i aa«r 

«?r7C^ I af»53i^^, k5777, 8f^a7,57«7ia7;'fa, ^ifsisrsiT^, c^tisi, 
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^T?5jiw»f, 95fc^f*i, ^iisicgWiii, g]®!?’?*] ^‘scsi 

f«P5 ^?iTii I 

5. 'S ^*#'85nT9rrl«wi: f<5-i)ii ^«f»f^ 

'Q ^TC®Ii ^UStlTf-a^ *fC?l '5lf>^<35I5T5!Tf>*f?Il I 

f^^lf3J5R 'G ifc^ ^IT5rf>l?rT5I '3 ?p>i^pgTC>1?! 

(deposition) ^TC«( i ^ 

hc^ysj <3 ^ '^ifsTW ’if?!?!!*! ^f^I?!! 

"5lf^ ^>1 ^T'©’{TC?15 *lK Am <3 

5tlil ■^C®, <5iT=^iI (cartilage) ^^T^C?Rr 

3^51191® sif=l^^, tit (joint) <i n'^ksT?! 

(rib) ^r®f?i] 'QcS, k^rw m ^q 

C»(i^ei 5T>i “^fT?! ^3Tflj3 (cranium) 

'Q fsj^s? k®l?5v© I T«q*lC^ 

^1 5Ti>f{:33 ^fC^3 C'^m '«fT<3?IT|i:®t k?lf5I^ 35^f?:siTC^ 

^k?11 f^3 yi?t5t^C«r3 ^C^IT5T ?WC®t kc^s^OT^ 

«4iTt:5^ =11 I 

=1T=I1 mm 'S^'iTslTftsi '«lf=l£I?^l^, 

=TT#. t=i?if3i^ 3i?:'©3 nrsiR ca^i^sff ^ic^i 's^f>&^3- 

5IlT®}Tf«l?)l CVf'Sll ?(T?I I SJ©^ ^IT®lf>I5IT51 

«iK 5 %. ^sp, k?5^T?PT3 « ^^3 
I kl^^ 'Sif^c© ©Ig (Tf:?ii ctf?! I W!r^TC3 ’ll 'Q 

C5i|=f's 51^ ^ikai ^t?i i c'^i«fr ^^ 1 ^ 5"<^ 5®itc?p?ii, 

f^kr.© ^^1=11531 km 'S}©]^ gs^JiTi;! '"Z^ 1 f©ijTk=i 

'Q ^k^«5iii5iTj»i?if, Gi^il U^im ??f 1 

6. 5rf*>rF5 c^r^r: f'SJrf^ c?p- 3 'Sf^icg g^‘B=i k®if^ i?^?ii 

^k?ik^ w'sii 3f©n?=i>i5i?i35 c2iTsif^=i?i 

‘^ik^T'l 51T?I >11SIH1 ^NK© m «iriT©^^C© C35T=1'Q 

4ht^7j:=i nrc^ 1 

f^^lf3I=T cgy 5IfC© caisfk=l « 1=11 CSflk^- 

kfc=i5 ^'f.© ?i^c^ ^n^n-^kk- 

i3;^5id ‘«ik«r® ^f^c*© 37T^^! 3sk?n carf^^t^^ 3f^‘i9=T>T5iw 
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I c>w5i5^ va^ 'si^TC^caisfff;?, 

?i>^5rpi 5FiT#?r C5fTf5?^?5iCT?i fa^w ?^?ij 

«i?5??if3^ a^«r^i w^?r i <TO 

(TP-^ ^ <£i^^\ c?'^i 5ITW m, ^a»i vfl^ 

«rfl^C5I'G ^TfaRs Bf[^cj?i fgf?f[5 cifc^ f®§T?3l=l C^ >T?CSTf^^ 

5^1 I sT^i^T^ f«r»[a 'sjcj ?gf?ii 

?T^1 'SITC’^I ^«fT<? STT^C^II f^1l=? C^-1 ’tfaUTej ; 

ai?i^ carc^ *?rTc^ i 

sf'ralc’^s c^f»r '^fa5[Tc«i C7\^^ 5!p?iT^?ii 

>!^57a^C^a 'ST^ia «fT»l«^l 2RI? ??i, 

'swifwc^ 5iT^T?j f^^ifsisr c^-^ ac^Mr 

^i^7^?fi wc^a aca c^ift C5^i ^i j?5i i 

7. srfTfsrfsRir ^ ?^8'w : 

^ifjif^ifji cm area i ’5T?pj?isf^?p 

C?P^m ^TUCJT (reduced) ^pfgm C^IcqilT C»n^C«T 

^ca ; cml^ kwfcgdf^csra ^f®!?n 

'srnfj^c^a c^TK^i c5ftc?a c-tr*! sT^gfi- 

^fTf=rfsRrr caic^f csrife ^f«r?PTa «rR'®sT 

« ^Km '£\^K f^TCSflf^CiT^ nf?TS7I«l “^T?! I 

c^vfl^i^'T^sr ?F>iPp$ c*fc? t5C5rfc§iT?^5T >i??:«R?:«f?i a^si 

CvP^-^iRl^WTCSjf^^fsrCSi^ ^^ai*fC=7 

f>*t>^^ cm'^ f^WTcsjrf^a >??7?‘5i^«i 
sn^ca^Ritf^^ ^iifsif^i?!! cw^i m I 

(?pif5i5i5 c^i^Tc^pTCsi^ c^Tii=75ST^5i^f5r c^Rr.<?r 

’5Tsrf^aC«l >iT?iPn ^nai f^'.iJST.il. >i?C»5r^e| ^?»fSI5«1 ^ 

C5PTf5(^ ^Tlf>7C^‘?r ^<517:^ fw*f51[si CSITf^^ ^f«nPT?f fe ^asT il. 

jsj^nsstpsrrf'#?? ^ifjTfsRir ^ i i)t 
Gjic-yf cefif?^ f^^r»r 'Q ^^?ii ac® 

'Q asf«npi (?m^f5fC® 

^C5iicai?5^s7 anr ^] ^ceit ^cer i 

f?Iis-«lt^^ C^Plinn^® C^T«i|57a?T^51 «(T^f5R 
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^PlT^s^-^jfcf^ ®ir® 5 ^?fic| ^^T»fT5i (Castle’s intrinsic 
factor) fTg^ifsfs} ^ C»fTf^ 

^'5 sn, ^C5f «lfki rT?JT^»WI»T WllfsifaWT 

C^T91 5?1 i <ij| C!llt5T aCf Cellf^'® >1?^1 

5Ji?i, ^ '8 CSIlf^^ ^fcf^ 

( SliTC^mT^^) f4^f55?lT>lf^f»I*^, kC31TC5fTf^sif5?#i « 

CSrif^^ ?pfcT^l ( C3I5[K51T3P$) '5rTf^'§% 551 I ^ai^TC'S 

5IT?lTfsfsI 55rrE^*f5f| 51*^ ?[^fll fsTHl ai^l5I <3 

^^<3 *^71 ^1 cm'^ ^1151 I hi 2 fpfui 

C!iT9fi:^ T5?5iacci ^] i 

HI. 5T?:n5[ : 

1. STTlsgrr^TTlTl^^ ^uhfsRH : Ceih 41 ^TtS?! 

hW7i:51Tf44 ^KVSm^ ^ cejlh^ ^^^144 4115^ 5^41 C4T^ 

=^T4‘n Cfflh fe3ITC5Ilf44 '5I'^4 i£14? 

^ra-^lf^vs C>14T5l cspcgi-'sihc®^^ CffC5 (:sik54 44I4SJ f^'«>fTC^^ 

^41 '51‘4?<15T^ I C5lt5 41 ^T4'S?h^ ^Thhui?! C5fT?5^ 

4f^h4514 >1?^11 'Q '5IT?1^ ^T5TW4 ?IW1 hc^TC5ITf4C45 ‘4h^«l 
^4T^lf4^ ST5T -^T?! I CSlh'^f^ 5144 ^4? ^15T4 ’^[4 414141 

'4f44TCT C4l^ C44i:4 '5llT?4f45Il h5lT45l 54 I C4S451, 

'5IfiaW«T, ^1^45141^, 45<]5?P, -^h44^, 'Qfe*!! 4TC^I 0411:514 

ao^in 04^41 414 I 

2. ^Tcmto? W4Sffj^^ 5f5r5fl5 ; 4T41 'Q ^1141051 ’5101- 

fv5i:44 51^4 «lThi:«l «IT|4i:?ii:®4 ’5I15I’$4 'Si^T^ih^ 4lh?ll 51S15tra4 
(goiter) 7^]^ 54 l >15® >^04 '414^1 ^‘dim 4Tf^0'« ^OHST^IS 

^4 «IT^T?1 44^5^ ’Bl'SCef C41C514 a?;4>m C4f»f I 'Q ^4 

^140^4 4T^l^?Si4 f53Il^?l>lhf5^ ‘*TT4’51 51‘SC^, C4-4T5I <3 ^^TC4, 

t<3C4n:’f4 ^l"4>i; 5|^SCol i34? *ff^e| ’5ilC4f445T4 «nih>i; 

’5I<BC«1 4f '5ff44I>lh 5f5}5r'Q Otf^l 4151 I ’’ITOffi ^I(:5IM^i:i54 

^^4 «lTh05| s:i|4C?Ii:\54 4SiIC51Tf\54-4fB’S 50^14 41^4^044 ^«1 
'5f4r«Th^ 45f4?ll 4T5I, 5P05I ^£l45h0^ 40^ 0aTf^4T44i «|T?3ntlS4 (PBl) 
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«im «i=nfwc^ ^iiai^^Tii grsrc^ 

^t?i? 

«lT^?iai 5i7f^pi ?i5|9r'8 ?f?I I gf^eRI 

f5[»f]^?fl 'snlc^ f*f?Il ^'GC^T^ 'Q 

•(3ITC9T5 £(C?PTn I 

21.12 Sift® f^^t?r«l 

2R:?iTi^‘t?i W5ff55 's^f?i5n«i csiter f^i^imr^ 

(BMR), ^>1, a^f^?i ^ I 

5!5IC?I 51T«Jnci^S CSI^gf 90% ?TC5 »fff ^ ^1 

eiTC^ 1 «fTf^C5l C5ltef 

3T^ ‘^^SJTC'I *lff^5?I ^ I srrak C5ll5I vfl^? 

5T5ITST 'QWSff?ff»f^ ^cJ=lT?[ 8-10% CT^s» ^[31 'Q fj^SJTCT^ 

>13TC?I<3 =T1?flg ^sJ=0?f »f?f^1C?I^ '^?5317«1 I Cat?^ 'Q 

^T2fc^ sf7?it^p csftc^ f^^(T^5r^ af^ lo ai?! 

7.5% 5:TC^ OfTC^ ; ssf^iJ^ ^iT5|f?l?I 

20T55%'51 |T37 “^T?! I ^»1C^1 C^ltcT 

»lff MTiSSf ; i£li^57J ^miGWT^ 

'SfT^if:^ ^irafg<i a(:?fT^=ffii^i ?it?i i 

^lU VIK^ I f^f ^I^Til, stT?^ W5ITC«I, 

C=^»f5^, fsT^I^C^ <3^^511 'Q 

57I5lTill 65ITC?F<Iia 5?I ; ^ ^ 

t*pc5fTam 'Gwc^i^ *3f=o •i\us 3-4 f^pqsii^k »ik ^i?i 

5?f I ^T^?IT'^T?! 4591 , ^l'51®C5Tn® ^T51, ^1 

^1 3^Ttc^c5i ^T^iuT^, 'S^Hi^ii ^'aiks? akac5i?j 

c?f*i 5?i; acsj?! «i^5i]?ft 

kcffTTai^i-af^ vi«^?i 3-16 kc^iis^siifi^k »ik?i ac^uis^i 5?f i ca»ii 
«r^^i?ft 6-10 ^i*&i 3iiii5f ^1 TO?! kcuT?^^ «irf^ 
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^^ c*r«fT9r^ >«ff^5?RCii5 

( f^Rm^U5lf5 / f^CSfTSmsi / ^‘^ ) : siRIl, CSf’^fl, 

5>iR|5i»ii5rTii ^ ^$*11 C4ii#i ; 

1.7-3.4, §^T?|, ^^fsI#, ^^T^RfsTS^ ST'ff^ 3I*IW SIC^!! 

C^ : 3.5-5.5 ; CTr^'-^OWI, f?l^*ri ^1 

4S?^=T SO?! C-^T : 6-10 I ^1 *IRflf?r?P ^TSTCSir 

Bfso >r5n:?ig sfcs^r ^ics? 

»ff^c?i?i / fesfiaw / 

?i‘&i): ^ ^PTc^i : 1.5-2 ; >rr^i53iei: 3-4 ; fgsc^^ 

^1 c^>i c«i5ii: 4-5 ; >ir$Rr, ^1 c^m : 10-12 1 

24 f^gi. i^TW^PTffi, ^\^\ si<iw?i *5rf?r«?PT5r 'Q 

f^yjN 5?1 ( 417 -5^^ 5^?II ) I 

vA^ic^ «(T«fi 51^ ^Frsrf^ «rr^?ic«r^ ac5fTW=i W’^ii cff?i. 

’«iTpfi?i 5?i?a5?iT?i (Sda) <^ 5^1 

'STT^'Q 6 - 10 % I 

5TTJ^T?l^^? C^JT^ ^iT5ff^?l 65-70% ‘»|T'Q?ri 

^5^ I 1 5I[5I C^fC^ 4 ; 

c?iii^ ac5iTi^% f^T^Tffif^if err?! 70% '!Tf?i3i[«Tc^ 4 f^rsn «f9r 
^*fl “^f^isirei fs(e?f^ 5?I I 'Sfr^C^ 

CSIJ^ 45rc4]5il^(SC^5 80-85% 5T«I, grff'® 

wTJn»n:y«?i ^tus ^ 4 ? «ri^, ^Tf’^cwNn 

sTff^ ^ 41 'sirin 20 % 

M4. »(^?lTasiTsi 9rT^ (concentrated) 

«{T«?i ’^(KS^n 47^C^ ^K4 I 4T=rT»f^>n 

4C4^ f4-4^‘*f4 vfl4? f^Pl cait^, ^T5rf>!?[T3I 'Q eiTt^, 

1^^ 6iiff5?4 ti^vs <£1^^ 5^'^T5fTi:44 ^srjer^i 4J 

'4K‘fi?i 4T41 ar,?iT^4 f^r^Cfff f'«^if^i4, csnfi^^ 

'S 5|4C«f?f W4T '^f^^TTC*! ^TT^K^t <3 >qr<^>{4l^ 

^4 I 5i^F5i ^4’5n:^^ csnS ?«jsc5rT^ffrf4?r 20 % 

‘4f53ITC«l ^*4751 'oil^|4^iI«14»m 
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ftRT4 

fittsw ^ II 25, 'SSR 55 (?sra?5l 1.5 » 

C?rt9I (BMR) 40 f^'CSTt^l^ / I 'Sl^Rl C>lt^ 5RT 

40x 1.5 = 60 I iqJfPI ar^ I 

1* spISlf^RT STSnW^^^ I 

(a) 75- 3^1^ c?rt5( 90% ^ = 7.5x60x0.9 = 405 

(b) 1 wTf® "spT^rrcJTi, c^ ar^t% f^pFc^ ^ 


3 fWrr^Jt^ / f¥c5Tt5rt5f / 5t^il = 1 X 3 X 55 = 165 

(c) 2 '^^ 5r5i 3 f^sTt^tsifw / f^attsf / 

=2x3x55 = 330' 

id) 6V ’f^l 3I«fI3f C^-tt^ 3.5 / f^OTt^Tfsi / ^J'frl 

^11^=6.5x3.5x55 =1251 

(e) 7 ^311, ^fC*{1, ^!l3tc«t5i1 ^3?] 1.5 f^- 

^Jt^lf^ / ?t«=7x 1.5x55 = 57? 

C3lf5 f^RoTt^Itsrft =2729 

55J-fert^ W 10% = 273 

csrt^ fwit3Fjf9(fi 3000 


2. '•llwn : 

(a) 1 5lt3I ^C^t?r|c§§--=4 r^CSfT^r^l, 3000 1%C5l1- 

70% fim 3r5 (3000 x 0.70) ^-4 = 525 Sttij i 

{b) carriBsi: sff^ f^sTt^rfJf ^ 0.8 3lt3} csftl5cil? nf^sTt*! 

=55x0.8 = 44 5rt3l I 

(c) ?]t^ : »FTt^ = ( C3rf^l r^sTt^Tteif^ ) - ( '« CS^^^ 

^US arf^ fVcsTf^Tt^ffil ) = 3000-(4 x 525 + 4 x 44) = 724 ; 1 

TFlt^ = 9 f^Csrr^Ttsif^ . nfilsrt'l =724 + 9 = 80 5it^ I 


«(T^1 ?P(TC^ 

a^ersi c’f'^n \ *ii^, "itct^isi, sj^i 

c>igi:5fM-a*fi=i ■^5 ITC«i ^®i 
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(diabetes mellitus) 'G csiif^ 
(obesity) C^IC^T :5[nTW « ^lT5lY?l «!15is5i?[fw 

« f I 

ai's^rac'^^ 'sit^tc 4 'Qww?i f^raT^-a1% 

^■«iw 0 8 siw cai?^ «!fT^ I ^^1 '^??nsircei 

<3 5piti 5 sfi carfbw?! 

511, ^T<i«i C7\iw:s ^iwT5T^c®^ <3 caTf^=?->f?g^^ 

(protein sparing) fg!?fH 'SI^T^ »rff 

5f5i ^T?I CffUl 'SitlUT^Csil «inf>I?.^ >i?GH^®l'e 

^fswi m I aT‘g^?i?;'5?r cwi:^ csTf^^fsRi 

^5[Ttdros?5i->irsii carf^w?! swr i wfT?r csn$ 

caif^iisni ^sjaiTip 30% T^, 55 , 5n^T?>t -wm 

>i?lTt4Wl ^ sj^sn^ (biological value) caif^ 5'Qfll ; 

t5r?rfi»p§ ^5Tf*i^ 70% carf^ sTsf, ^5i, wer, #, a^ 

yjsi caif^sr 1 c«OTf 

carf^sr^f^ carf^c^i?! ^srT?r 'st^tc'ri 

^1 (essential) ^TSfltcsn 

^iif>R:^5 '5f®T^ «rT(:w-9R <3 carf^ srT^fjjsi <3 

«iPPT?i ^5K»f<i ^511 ?na 67 >6 60, caif^^ 

>1^51 ^af?f5T^ 'sni^i^cHi 'smfsivsj^ at^^rc®! 

96 I '$151 fssi. 5*^, a^?^5 wT^=?r caif^ 

^5fT5f a^f^?i carfw ^a^ >f5c^ af^ar^ <3 

^»IT^«l 5il, '5I«JT^ caif^CT^ aT5=n«^ (digestibility coefficient) 
carf^c=l?l ^=TT? 1 v£}>l^ ^T?1C«1 aiTIWl f?Ff 

af^^ifcs carfcsi <ifT^i 1 ^t51 wt^i afe^^c?!^ 

»£|55Tf*I^ CaTf^5j 'G fsna®! =fl8, ?^raei CTWCS ^T5T?n 

aa^c^ij '5iafii5T^ ^?|ei ^sf?i 

ai^C^ aii;5 ; caif^^i^fsRI i)^a a?l^g >f*’'3r?Rf (supplementary) 

I?, fl^-'siT^sr^a, ^- 

a^f^ fsra fsi^nhi^ aic^fia caif^ ^c«i^ ?ini 1 

?®S1, '5T51, >i?Tl^, #5n^TWT3I a'^f^ caTfiNa*iH 
artfi af?nm:«i aT<3?ii ta, 
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<3 

'Q 41 3^50 I fesT 

c<i5n:5?c5^i:5i^<3 >f%cw] ^i5tc^ fvsiura 

-^f^isnei vfl^R f^n^i 300 fsifsiao?! c^nisr- 

c>^ '«n'Q?n 5^1 5?i, =iC5^ srrsTftJC^i^ '5n>*f«^ 

C3n^ 25-30% ?(T4ra 51^ 5pIT^ ’STTi^I^^Tfef^T^ ^51^% ^>Q?I] 

I 41 CaTt^C44 

«lf4^ f5?tcJT45Il^f4 ^4, C^i^STl 45?^=! **4f4a5^ 

51^ 3f4iS?fl4 ^eJsiT?! OTG ^f445^4 3T^4T4 51^ 

¥17^ «Ilf^Cc7 ^IC'fl?! nf4^«) "Sf^lf*!^ 41 4T®%T'8 451151?^ 3f4?n«l 
41^41 414 1 rntfl 'Q CaT?^C44 ‘4f44T«t f4sfT4C«f4 ^C4 

^^51 ^[7*41 f^CfflT^lTeff?|C4S C47l5 3C47i^'=fl4 f4R:5I7^IMf4 

4[*f ftf^l 74C4WolC^ WC^4 45ITel?4^»ri 9 f441 
^TC^rl ¥1K^4 3f4474 ( 371:4 ) f4«ff^ ^ I '5r3f4^ (essential) 
¥llf& 4SllTf>r®^7ffr4 ^®T4^f4^ C479f f4474Ccf4 ®?4I ^71^c4g C317^ 
?pnsif44 45431 :^ 1% f*f4I4 4® «137?I?T^ ?FI7f^ '5IlTf4® 3I^lf?45 
^7f«^Tf5J4ST4 474^1 47^4H I 4144, f4, ‘44*^?^’ 3^^^ ^C3^7f^ 
>1!:’|^ 447$ '5r?<^ 47tC51 4i;^ C^7C?1C>^4«7 ^f4i4 34«f^ C441 C44 ; 
3'^7^i:4, 4f44T4 47^174 C^51 3^?^ 4511$ 4Cf 

4557 ?$ ^17?475. C45n;5IC>$4^ (134? C4T$ f5lf3i;®4 3f4474 4'47^i;^ 37114 I 
"SRlfwi:^ 47^4 'Q 74 4114^ 3f447i:ei f^$7f44 vfl <3 ^iTC47f$4, 

f^$7?44^f (fortified) ‘44=^f^’ f^$7?s|4 <il 'Q vfl4N 

?^$lf44 I 'Q ^3f4^T^ 5pl7f$ ^»7f4^ 31'Q41 
474 I 'or.4I4 3t4i;3f‘^C^ C47$ ^17i:$4 i:41$7g5$ | 

'S74?’Jf ^^^574 ^1^R4 vfl4? ^4f4<P ^ ^sj^nf 5pjTi:$4 

^74511:4 3^4 ^41^ I '57^1 17^ 411:414 ?FHf$ «inf>iC^ 

C47$ 3t441i:«T4 ' 4 i;if^ 45-'5l>l?''^^ (polyunsaturated) 5p5T?0 

4<341 4"*^, i£l^-^4\‘5^ (monounsaturated) 

<3 4|'-®14<‘^f (polyunsaturated), ^<3^ f^4 Caef'k 5p7Tf$ 55rjT?>7i:®4 
3f447«l mzm (fl44 47^1 41^% 1:4 3C^15¥ Caefi4 5pnf$ ^lTf4t®4 
4![i;4 C'fi:? C47$ ^175lf44 yV ^^3^ 4^ 3Ti:4 I 

■!£1C44 '57^471:4 37^44^ 47^^?[i:44 471:41 4517S[t4 <3 ^471:411- 

37471:44 3i:4IW4l4 3f45lT«l >174ef} 21.1 'i)4? 21.2-i) 34 ^ ^^471:5 I 
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w^] ^1^, c^rt^isri, '^Rfin, 

C5T$ 5[m, ^TW?l. 5<J v£l?I? aiff}?, ^5IT»^PP «fT5 

*n^ m'ns^ afm®i 'sri?!^ i fvscsRi 

f:55i, ^(fT5i, f^sr, csic^ a^ ^c«i^ csfk aT'GSfi ^ifi i 

^=ii o C5ik^<i ^a5?r ??f ar-g^'^i 

=0#^ aMif^^F ^75!?:^ cmk’^^ afirsiTei ^cfsrm 5 f^ifcrsm? 

«(T^ acum ; ^*{c?P} ^T^4T?I 

a;|(:^ 'sj^^ c^h i '5iT^?iTf'5cs?^ 

a?^5iTc^ f’!?!!^. yjTifs^ sn^ 'S^is ^51^ ^k«f '5n^Tc^?r 

^'Q?f] I ar^?, ^cTf57«[T^, irc^Tar^i, c5iW»ri^, f%iw- 

^fsf, ^»fi^, ^TifT^fa, C5i^ a'^f^<i ai^i 'sr^i^'oTfsi^T?! 

'5rg^% C^T?S|?P ^iTf>i®, ?n^C^ISFnf'5=7. <3 

f^rf^si c^ aT'Q?fi m \ 'sripi^f^ ^iifTO5 aTf^?:®^^, 

^SfTCsT^. 5>lTfw a^vs ^51 ^4? ^5, ai^l 

C'^a, ^117 a^fvo a 1 ^ 4 «f <3 ^psT fsTJlfsi^ ^ ^iap=fl?I I 

^a?:?R 'siTCcfT^^iii af?n:af*^^ a??ia?i1 'Q = 71 ^ 

Ms 7?P ai'fl^Tfer??!^ W= 7 I >fT?jefi 21.4 I 

yn^cfi 21 . 4 . ^?r=*pf6 ^5^51 aTfn^Tfe7<isi (siR/fffiT) 1 



srirw afsr^ 

sririsr ajar^ 

arjfjsr msft 

sT*ri5r arsi^ 

apfj 


ifT?^ 


*71^ 

Ffsi 

425 

320 

350 

375 

^ (■si’f, ) 

50 

40 

40 

50 


70 

60 

70 

70 


50 

40 

55 

55 

S'f 

180 

*"200 

250 

300 

( ^^) 

30 

30 

30 

50 

Tct 

30 

30 

30 

50 

a'^ 

25 

20 

25 

25 


45 

30 

35 

35 

“ff® ( af?i’ ) 

80 

80 

100 

100 


100 

100 

100 

100 

( Ha^, ^7!<a5f, f^i^f^i ) 





60 

60 

60 

60 


30 

30 

30 

30 


2820 

2210 

2500 

2710 
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!Tra*Nr : 

C5IT$ ^eff^ 'Q ’^IKWJT^TTOT?! aC?IT^% “^f^^ITCcf^r 

:^T3efl 21.1 >Q 21.2 5^?n I 

s7T?ft?r ^TC^n 4SlI5ff^?l ?IC?ITW^?I'«1 ^T^«l 

I C*T^*f C5ltcl (BMR) 

m?I, ^T?«l ifl^isic?! i£l^^*R?|s sn^T^ SfSRl^^fei 
^fir® <3 f^f»f^ ^'G?!!?! 4TC^ 

^C*!^ C5ltffl f5jiij^5T^vQ ;jT^T5 P 5?I I 

'SIRT^ >J^T^tiraC«T^ ms CffC??l 'Qm 55fT?:5p^l 'Q 

c'f^'STg 5f^c=T gf5i»r? «if^ ^5?i 5?i i |?i 

5I«R^T?I 5IT^H CSlTfl?^ Sli^ ^f5^<p 7{-sm^ 

m, w:5!Tfa?rT=i siTcfi 3t-^c^?f ^f'^i <3 

aiTOT*^ <3 'Q f^«PTca?i ms'Q 

<3 ^alT?I 'Sff'sf^ <3 I 

5lf>l^l a^f^ (body fluid) ^sias ^C«I^ 

ai'SHT?! ^^fac'S^i 

^IC® I 45T?IC«1 a^qr^a^TCeT?! C«^TC«f ^STSH^ 

fffw am 300 af^?; ac?iTi^:^ ^ i a^- 

'Q ^silt^l fffCfff aC5j?r ^IT23TgT?:>i^ 

5pns!f<i<j a?:?iTwsfNi^T<3 ai?i; c>iw:s 

W.S1^ y\'^lfi 150 T^CSil^iTclf^^ S[^ ^Ffl 

'5lI5rT<I 51:51 I 

?iT^m m, a^f^ ^f^ai-g 455 it?i 5r:«i^ af^isiK^ 

caitk^^ 'Q m‘?i, cwc^ cenf?^^ ©^lar^fsi, 

af^siTcq f^c^TCsirf^jq « <i^g(;3=m cairi^^fcm >i?c?Ef^«i 

^c«r^ ^3 p 'Q ^sit5i a^'s ar^3iTi:«i caifupsi^ ^ 

>iw—^T^«i aiwi ^5i=Tm 

ahsuc*! caif^w^ acsT^^^i i -siTf^^T wi^"l?i 

f^issiq '5iT^Tfff5i?[ 'Q a^tf ^®T4>5m c»mTi:*f 'si^t^ 

^5fJTTii f«fCT 30 sm^ ^M<ii cart^si ai'siim 
5pf^?iTi:^=i I f^’s ^1^] 5ic^ ca^ 6 iit>i 6 ai^ 
«rf®f?i^ caT?]k=r^ ac^irw^i i ac4^ai ak^? (ICMR) 
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w5Tf c«*f?T?;if af^f*f=T 'sif'sf^ 10 snw caif^ 
^^Tf<I«r I '©SrC^RT tofTSIW- 

af^ 1 srm carf^sT 'sj^’^ra ^sr^n?! f^ceiTsnsr-af^ 

0.2 sfT^ carf^si 011675 ?$ 5f5i?ii m i ^ 

cai?6=? 35 - 5115 ] %i vs^? ars ^ 

caifps] ^'8?iT^ ^5?^^ fw5i f5!?rTa»r 1 

^«I?I ^5]] afil^ITC*) ^n^f>lflT^I <3 5p5i^^T37 

ca“ft <3 f^Pf ?P>]¥?lTW^ aC?lTWST I C^5 

vfl^ 5^ ^aWR ^C®ia CWC5 y!54^I5 5?1 I ^*^=0 

5TRft?I aiCWI ^I'5T?=^5^ ^=]I5 ^C=f^ <?5f»f af^STTCq 

'Q ?p>]5F?nc>]^ aC5T^?] ; ^7^3 5 ^ ^§a7?TC=]5 35 I c^ri^cj 'Q f?iaTC^?l 

af^] af?|5ITC«l ?'®6Tf^I54 f^' aT«5T'8 ^^]7=^»|}5F I =!7!ft 

af^i^TC®! 5*1 ^ 7=7 ^ ca7?6^, ^m- 

f>R[m 'Q ¥5T5nfn:>T?7 ac57^=fl5^ >f75RT 55 1 ^t^nT^a^PTCsr 

375 1.5 am ^17e|f>f5T3SI, 375 y|5a?55]ei ?P>T5?g7>l 

400 1 * 6755757^=71751 (lU) 57ST5 f^lf^sT a7<351 ^f^vs I 

a^75^75 vfl>5^5T ^ai'fT^R^ m^75 5f6c5l ?I7^I5 ^P57Sify557^ 

<3 ?p55^r>f ma^nfe 5^.51 ^c«f5 mf^ak=( a^f ?5. 557:57 57^75 
^87f>6'85II5r7fa51 C57a a?sjl7^7:^ ao (21.11 3^5^ H^65I ) 57^75 

C5n«fhl (pelvis) mm5 5^1 W57^7:’JI« 55757^ 

5f6c^ a77:?I I 57^1 <3 ^7:fif5 5^f57at57 >6 f5W5757 C^I5l7Ci®5r-5^ 
555r7‘5[f57?l <3 5TCS f5'§cwf5|yn7^r57t® >57^755 ^?I5T5 

af?i5n;«i ?«6if55r ^ awi^^si '577515 ^ 375^57 5^5715 
(?FT5r7Ca?57 50^5 ^^a75f=7 <3 35af7l«lf^C^ >75755575 Sr575 af5>I77:«l 

f^7f5757 fjj '51T5»75^^ CSfai CW5 - «T^575«T557C5I fwOT 5000 

^‘6r557]7»7571757 ^55^ >ITa75 f<®6lf5R «fl ^5^ 55 fsif573157 af55I7Cei 
f^lf57=7 f>7 aT<351 5If s]"!?! I f=75fsr^ ^7:5 ^TTf57576 51 57^7:55 

5?7:*®5 ^557. t^SfT^ 5775, 577C5?7 ‘C'557’ 51 '57^57^ (viscera) 3^f^ 

51^ ^ iJ5? fvS-iia 3C5Tar5?5'$l ^(55 ^pgj 575 ; 3^73 

a??mT7:5 55 , 977^5 aT^<3 ?^6i?575 »a .< 75 ^ 5]ic57f65 ai'S^i 

515 I a^7^C5, '57I]>J5sf^5S '5n7?>l7:v55 5RI f55f>l^ >a5J?6 6^ W 57'Q5I 
57Sp=fi5 I c 67C^773P57375 >7fe m^ZS^ fam75 >1S751 7:579n7:577:a5 
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v£i^ f^o^rfsRf^'Q ac^spsftn^i 
>remi «fK^—5ii?fi?i '«nc*f I ^51 15 ^‘&T?;=np*Rn5f 

-^a^nc*! liiPfi I ’^iTCTO ‘^"pf?^’ <3 lat 

'»rT<3?Il ^T5 I 

a>f^c5r iJ4? ^*Jr?i ^^4 <3 c*fc^ 

3«^Tc^ «n«f«pi W5n sjt^tc^ ^^tiT!i«mc5f -^f?j5iTC'i 

?^5R c^ C^f'Q?!! ; ^151 ^V5] ^Cef?[ 

^n5rf>Rim-*iH?p caif^=i3 >!?csrc«i 3 ^ f^Tfsic=i?r 

aoBnrwsjk^i i <3 ^«i, c*fc^^ csirf^^ ^^pfer^i 

'Q «I5?ITS[! ^ (rapidly proliferative) C^Wil 'Q 

'5riTf>i® <3 f^^si 2-vfl5 

ac?ii^l5i^i 800 sTT^cgfiarsi (?^m^ 

^il?>l^ 'Q 4 SfT^CiPTarsf f?li2 ’^'Q?I1 ^ 5^ 

C^r C^T=l<3f^?I ^T??I C3l9TlColT^f>^ ^ 5IITC3fWI^f^ 
^iTfsrfsrai -siK^ I 9t^^rcffi csik^ a?;iiT^=ft?i^T<3 ^ ars. 

wi fwcsi 20 Moiam c©it^ ac?rTi^^—csik^ 

^csR>iTlf^^ ^nf^ifsigi c*ffl I at95iTc«i sn^sn^^f, 

carf^ '«fi^?ii ^t?i f^rfsfsi f^ig 'sn^ccra 
41^1 4S?11 «fl4? 9[Tf >r^W »rT4* «lT5Ti:3lil af<I?fTe| 

c?Pifsf?p 'siirte <6 C5rh55 a(.?ii#4i?i^i ‘^«i i 

^Tc*fi carf6=T f^arc^ m\ 

artf^^w?! (f'5^h4 f^6 ) ac?nw5Tk'si 4Tf^ ta 2.5 fsif^arsi 
I ^icm 'Q c*fc^ fa^i ^csr c^Msiwitsi ^a 
^sf ^=n f«i?iTf?isi, a^ 

ai:?iT'S?=fi?i af?r5iT«f<3 am-»fHTa>n, ®t5i. 

3rr??iT^>!, f®5i, 5 ^f 'Q »TOaFsi a^? 1.2 fsikam 
f^rarf^isr, 1.6 Mciarsi ?n^c^T5pnf^ 15 fufsrarsr 

aT^?i ^W’?] =^51 ?iTi?5fl?r 1 

9f^i^^T?i «nl5c?i®-??c^Tcsia ^?i«i ais. c>fw=ii sit#?j 

arwj 'STTcuifecsig soiTi^sfifl^i f*fw 125 sn^^jraw 'spc^^ 
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^ ?iTf=ft?r c>iw=n acfirw^nr® H^w, >n^Tfct^ 

5iT^ sn^T^Tfer^T?! ^ i 

fsiifOTc? 3??iTf§ ^(:«ni cwc^o crow? 

'^'Qm Mf^«fNl ap '^f^^ITCci SfSI « ^ -siTsfllf nT4 

4>S1 <P'S<j) I 

-^srsfl sn^ asif^ ’^rrm- 

^tToT^I^ ^ 420 3^«fl 21.4 g*§3n I 

•V5intia*|- «1TW1 : g^^rral (lactating) sTRfi^ ^iTCSfl msfhl 

'Q ’«(Ti:ffiT'^T'fT4^fffi?i ‘5Tf?i5iic«r=^ ^ 21. l -e 21.2 

( 

gc4 >i?C¥R«i 'Q JifanEf *mm »rf?Fn?i 

4T^?l '^TTCTl W5lf?Rr SOTWsft^^l I >1W1B5 

>wc?f ^ 4r?fin 34 f*fpr 400-600 am p ^f?r5 

I 400 aT4 5c^^^ ^-^TWR^fsr^ c^n# smr 

270 IT^] sf^ 100 aiCSI 31?! 45 

400 sn^i 5^*14 'Q “m 

180 f^sc5n^i75ii4 “iff ^ I ^«rr^ fwc4 400 ai^ 5^1 
W4I 3=PfT?lf 4Rf?I mf^f^ nf^isn*! ifT^m 270+180=450 

f^CfffT^jTffif^ 1 i3^4i ■^f^ gw?i -^taa mprat '^ii^n ?»fC4 

mf^f<lf 500-700 f?PCcfT^]Te|f?I W?!! I 

af^ 100 am am 1.4 am caifi^ 1 

sjTam 5^^c«f^ 400-600 am jw am 56-85 am 

caif^ 4rfp 5^511 4T5f I v%jn g^wrat ta mf^f?® 

20 am ^ caifc^ c'f'Q?n 4Tf4k 1 p, 

csr:^, f^, 2f^f^ 4]c*fRi af^«t amm ’t;?!*! 

I 

af^ 100 am 5ii?Pt5?:^ am 30 fsifsiam ^cTf>i?im •si5f?i'« 
m«fr^ >fc%^ 3iTam >w^?i to am 120-1 so Msram 

^simrfymm siFom c»r^ 5W ^irfe 

^ I tASRi S4»rraf 4T#T arsito ’«nc*fi i.5 am 5?iT5if>mm <114^ 
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?n?i >m^f?isrTq 5itie% i c»ii^«i <3 

^=n sicsTwsjk^T'Q ^ fww aT?r 

400 ^«^Mp*[=Trrcj (lU) siT!n?[ f® ?pgi acum 1 

>nt ^nT»fTC5i?r "susT?:^ s^'fTot 's^m^ '#5 'Q 

^] 5w ’s?f?r^ «(TC?i5, ^csr ^fj^'e- 

•sn[MTf»RiT5 a^ef^i c»r’«ii m I 

5t^i ?nt(?iTiRTf^5=i 'll*?? «ncTiTf®5r f»f>^?i 

W^ I af*® 100 3751 aiu lOO-HO ^«^^577T»I51iT5I 

^STW ij il^? ai^ 40 ^nlcg^TSIT^I ^C^7?Fnf®s7 iipf^ 

551 : g5T*fTat =7T#^ af?WTC«! Sfl 

5C*^ t5TW^ ^5® 5^c® aK?r; 

<4!^7 ^T5TC=^ 6000 ^*^5nm50Tsr (lU) 

^T5I f®^Tf?IS7 i), i .8 fllfeiaTSI gT^C^T?F]lf®5T ] 50 ^IT^CiFTaR 
’srKiiTf®:^ ?fT^i ^lap^qk I s=iwTel 3 jt®i{;^ a^T-g af<j5iTc«i p 
an ^f^c® ^^5775 caifus?, ^ii5ff>f5iT5r, f^^TfsR 

^C^TIflTT^sT a^T®5 aC5IIW:i1?l®l ^?IC«1 3TT5T5II 551 I ^ITC^Tfl^, 
^T^C^T^TT?®=T, ^7T©7f>J5!T5I a^f®^ !^=?7 «IT^>7^fW ^75^75 

a?55I]«l« ^T^CS^l ?[18e=fifl I ^Wiat 5IT®T?| '5IT5TC^ HO Meisnsi 

f®]&rf?J=7 f>l aCilT^si ; vfl^=7I 5F5J f=75lf5I® 35®! ^ 

^fs® I 

^*)?7 >lf 5 ^ ?»tCS 7 ar?! 400-600 a^^ WffI ^f5?l 5^ 

577?! ; vfli^sil g^r?75t ?17®]i:^ 5IC<?!^ af<J5I7?:^ W57 'Q ^qiRl a7=Tlfl ai^ 
^?5C® C^<35|] =^7f sftn I 

^*1137 af^jg^fi g^tf7a1' 3i7®7<7 ^7'f7®7f5j^7!r vssn 420 

^^751 21.4 5^^ I 

5;f5r?i asini arwi; 'Q ^577 a7a^ac^^ ^ 577 ^ af^ 

f^cofisn?! S'rf5^ <3ig?w^ ^577 ^7T®if5i^ ac5i7W57 1 

«T?®?5g ai^iT^? fa*^ ^] c?C5 ?p5J7^5J5 « 

f^^TCa ^7^® 5?7 ; 75751 ^77p1 C37t^ f5ia7^57?r (BMR) 

*£^K ca«f7^5ii^fa® af®^5i'S ^t5i 1 a>r5F®s 

^ai C57 57ffr^<7?oT^] fa>^c^ ^5=7 ^f?7Cff7 aPH- 
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?iTWi, sp5r-c^T®n ^tc*^ ^ 

vnf^Cffi acsra 'sira'Q ?r 75 i ?5 

I 

f«Pl <3 aia^llC^fl Caif^si <JIT^ 

'«nc»fiRr caif^w ^i?^f»f^ carf^sj^i 

cifa^<p l?^a?f| SfCHT^sf. >il> 1 ^C 5 I 5 ^ 

caif^csnr 'Q ji^s?! sfsic^ \ f«i*j o 

fesi « a^rg a?55nc«t 5 ^ 1 aT'g^n^ 

^1 5iT?fhi ^i5rc^ a?^ ?4JCc!iaTS[ 

0.8 aR carfi^ ^frf^csf^ seer, f=?RcTiaT 5 i-af^ 

2 aT 5 i, 5 f^ 5 iTsiR-af^ 1.5 snsr ^4? 10 

^ 3 rjc^ feffiiai 5 i-af« 1.2 am carf^sr ^T'Sui 1 gi y\^ 

«nmi^C=Il '5i]Tf>l^ arg^^C¥?r (essential amino 

acids) OT^fsra >f^ ^?ifi^ f«f*5 <3 ?iT5T?:^ ac^'Q "sraf^^T^ ; '®t51 

Wi f“f‘P tic'll ®m!'©5i «iaf?i5T^ «nmTtc=n muf>i® 1 

af^ f^JCofTsim ^=ti aT-g^tic^ ^ 5 |iir?i 'Q 

af^f^ ^imi^csTi ’snif^ra^ «f*[ c*f<35i 

tmw{ I 10 4^yfc?i?r 4 i«Tc^?f af^if^^ mr^K^ a?^ 

I4sc5nsim 'srnk?!^ ^jmi^cai af^^T«i 

( Msfaror) faa^a ^<3 jii ; ^nfsisi •• 25 ; mf««3fs?si: 20 ; 

f3f<3?=R ; 28 ; f'aa.'C^T^im : 4 ; f^?5?Tt^«r}T5ir?siil : 20 ; Sillf^ia : 
44 ; fsT^q : 42 ; : 28 i 

<3 ^TOTI (essential) ^llfa®- 

^515 af?mT«r'Q aw?ic^ '^iicwi^ ^siqT?! ««it^i ^T8?%-c?ni5 
^iTcif??! am 4 % 51 ® ar 3 A«i ^af?i 5 i^ 'suTfyj® ai'sif^^ 

CT^^Ti ^ap af^mic®! f®OT 

^33p a^f® ^t'8?ii \ ^=nf»fc^p ^ ^ic^iifcm 

^>iTi:^ f^g siN=i<3 af^f5fc=i?i ar^i ^srlfi i 

«PT?ic«i ^ar'fisT^lffr aia^iic^^ ^^im 

« ^C5n?i «iT^ic^ af?mK«i «{i^ «rmai^ : « 

sfc^ <3 f4^»Ri iSRi ^lerfaflm, 5Fa?F?T>i « f®; 

c^mrKSR-*!^ ^ -0 fiitoiafsran^^® ^^amesm 
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5^?rT9f f5RI^rc«r?f W=TI f^lfsR ^ ; C^h 
^T^lf^I^F :g[^«lf^^ W=TI f^3l5T fjl ; C^lTf^'® ?li^f«m?I 
'Q f^^s]c»ni SRI (?FTf5Rs ^f>r^ ^e t®^si ; f^- 
csiif^ >i?c?t^eni ®5^n C5ft?[ \ R'Bcsit t*Pt[ 'Q 

^ifffl^TC'ra ^*11 ^^RSrfsT^ C^?1'^«1IT5^?11 '6 

f^-?i R«Twf^i5 f5??j5^ (3rTC9i<i 

21.13 (adult consumption unit) 

C^H^Q (population) C^-a?^ ^J] ^TC*fItr 

(age group), ’fm 'Q ac?n^%i^Tc=^ 

aia^?!^ ac?iTar5fl?i^T?i ^ifa^ 

(unit) ?p?n ^ I rntfi?! ac?iT<5%^T5r >^T^^r?^®1 ?ir 
' 51T^<J5iT=T ^) (adult consumption unit or ACU) 

aMs^ I ffl^ af?ri£Hfl ^ (sedentary) aTa^?r5 

ar^if^^ ai:?iii^5it^^Ti:^ ( ^2400 f^T^nsi?^ ) 

'5I<?rT^ 1 5j?f>T, ^^1 <3 fcicsf^l ?JsiT5rf?l4 

aaim=fi?im^ cy\t a^T«r ^?[ i 

af?i^ (ICMR) asrf^^ vflwWkw^ ii.f>i.|^. ks^a: 

1. ai*^*^ aj?i;si : (a) 5J5X akasfl (seden¬ 
tary) : 1.0 ; (b) 51^1551 afliasfl : 1.2 ; (c) af^a^ft : 1.6 I 

2 . ar*^^ *. (a) 'si^^^csT^fi ^i af^a^ff: o.s ; 

(h) sitfR afsasft: 0.9 ; (c) aka^fl: 1.2 i 

3. f^ranif^s“fni®i ( 12-21 ): 1.0 1 , 

4. faa; : (a) 1-3 : 0.4 ; (h) 3-5 : 0.5 ; 

(r) 5-7 : 0.6 ; (d) 7-9 : 0.7 ; (e) 9-12 : 0.8 i 

^^s?5i af^iasft aia^’® at^a^fl aia- 

^15iT#, «flW5i ara^n^ 11 47ki^i 

ij^ 5 ^T5f^ 51^1af^i’ioir ’TOi ^ioi??i?i 
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aC?IT^=fl« ^ ^?T!|3ITC5{1I (ACU) 

^fliarfr ^ = 1.2 

^I'O^ ^>2^ = 0.9 

= 0.8 

11 Tf =0.8 

5 5rt^^ = 0.6 

orfs ^‘1.1^.ts. =4,3 

^ ^ITff!f?I5j;g}i f^>Il^ ^^T?I 3^?^^ 

'5fT^?I3IH (ACU) 

5JTSI ^I5T?I I 

aT®if?^ ^T5if?i53[5fic^ ■»rf<i^?if^?r ^r?Tm=T^ (acu) 

>f?^l ftf?Il ®I9f *f).fyi.t^.-af® ^f^SIT«l ‘^T'QUl 

?rm ®T5i ^^?:® f^57?i m \ 

21.14 ®li?»fi^ 

(starvation) «4Tf^5i CffC5 M®^ ^nPfTi:=T^ 
(metabolism) siRl W>i7«l] a?IFI 

^ I 

-5^11^7? ^^f?l =71 «f7^I5I 0^^ Jlf*!?® 5567C%57^C^^ »ff® ^^'^fTC=7 ^7?r 
^f^C® ^ I '5I=7*TC=7^ >150 ?};^7^!S<I -^f^SITei gm n7'S?17^ 

^^f«7C=7^ ^f5f?ll ^7?I, ^7Ca417f^ <3 ^^7=1- 

^?l«l ^7^®; ^20?7 5PC51 :®^5F>lC5pTf?lC5rW'8 §i;C^7iSf-6-?FJiwki5^ 

fsp?!! ^f«l® 1?^?I1 a7^?:^7i;^C=175fT^f>PT ‘^7?f ^=7»1C=7?7 a«I5l ftf^l- 

5^ C® Jif'B® 5J7|c^lXW=I ®Tf^111 n??l5I7C'l 5J:;C^7'^ ^Cf '5iTf>jlHl 
^m4m (blood sugar) m] «i^a ^if'-iic® C5^] ^c<i 1 f*R-5c?ic?f^ 
5IC*7ll ^fC® ?f7^C^7:!^C=7?I 'S'iksil®! g7>f ‘^78 I 

'Sl=T»lC=7^ 37SO 5f:;?;?P7W-6-5F>IC5F^ f®i^7^?:§7C®0[i5 >8 >ntc^$ 
vfl=I^T^i:5I^ fSRl] £I>7 ‘^7^1 ^C%57^C§^ ?^C® >1?C?ER«1 ^37?fl 

m, ®T^i 57®i ?rf »7^ 5T>i wniii 5j:;i?isT^T^c:7?:^ fa^ asf^mi 

«7^7;apr7:5fc=7f>i>T'Q gT>7 ^; ?pcsi c5i»T^i <3 ^^c®a m\ m 


I.o^.fj!.^^. =2400kwt?nt^ 
4.3 vf).f31.t^, =4.3 X 2400 
= 10320 

«twts?^ll^ = 10320 
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^1 Sfl^c^^c^s? «TTW?l ^TJ?T?I >I‘0?['Q 

^rm, WM ^^sT'Q ^sir, j^ssrm 

W571^ ^R1 5?I 1 >lf<B^ §IT^C^TCW=^ »ff® m ?[^ill 

«IT^T? 3TC?'ai (striated) cn*ffe^'Q ’lf?RT«l ^T?I, f?P^- 
^ -^f^lSITci C^IT^T^f^ ^fTCsp I 

pfM ^=T«!R?1 '»R:<l'a ^‘Bif s^si^ ^^?II 

^ =11; ?®«f^?iT<3 aril 40 f^if^sR/c^Jifffi^T?! 5iTsm 

sirc^ 1 a^TST <3 ^?;<h »q#<TTaw 'snniT^sn 

'sriifji^:, f?fi:>i^5T, §j;c^rf=r<3?:'Wc=Tf>rc>r^ ^^T«^o 

5iT^^TC^=f 'Q 5i:;^^ici5f^ ^=i^f«i(:=ra 

<3 ^?l«l 5i;C^TSf-6-:Ep>t?PTi;6i^, 

^;fc5Ti^-i,6-^|¥5}q?ic$^ a^f^5j;c^ff=T<3Ci^cq?>ryi->i?[T?i^ 
il=T3r7^W?I t^f?!] aT?I I 

2. 5P{T^ f^ar^ : ^=t*iR?i a«R w?;? >if‘B^ 

*ltf ^l?l 5^511 ^T<3?1R ^T!?T^ a^ 

a*tH«s <3 ^a§c^ (subcutaneous tissue) WRCsni 

»rf^ a?iTyf 5m i wm ^=fac=i?r Ti^ f(fa 

(RQ) 0.73 ?1T?I, ??PCi^=149ff?l aifT^sf^l ^<?aTW=T 

#^1 f^^TJIlfiRSI (ketosis) ^CS a^R 

ii^N ^C5f 5f^ ^fsi?ri f=i§?:a^ 5^51 ^T(:>r; ?fc^ 

'STTffiai ?I?I] ac® (visceral organs) 

'sn^ai ^^?ii ^=r§<® arcfi 1 csi^f^siT?! a®TC^ 

tT^T5IC>i<IT^ f^?Il ^?ll 

(lipolysis) 5FC5I ^ ?F1T?$ «iiTf>R:®ir SIISI 

^ 5pTTf^ "STT^^C) ^f^?ll (fatly) aC^ I 

3. carf^sT f^ar^ ■■ aff ^^ai^Fcsi m 

^T<3?iT?i ac^ a*iT=r©s caif^=? ®if^?n ^irsTT^iRi ^5Tf>i® ^^ai^ta 
^ill (catabolism) aff ^^aRR5 <3 ?I®a^^TC^ 

?fTaR a?iTa bc^ i caa'l, -aki, catf^^ sirsit, 
^'^fa'3 a^®^ caTf^=r ^ ar^wi '®t^=( ■e 1 

3E[f®-c^Ti:^ a^ifa 'sii^ a^f® ar??^, caak '< 3 ^a 

'Q caal®^^?^^ '<3 ^®=i 5® aic^, ^^’a**fc=ni m « 
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g7>l -5^, ^5^ <3 ^Hl 

f^Igfl <3 C‘^l*fi?J[?5}<I <3 C«fT^eni 3^R<ifj gPI 

41 nra, c*fC54 ^f4i 4'3i 54 <iJ4< 'Gw^ ^sf^Rii c?? 

^itc^s I »rf^ 

*JT^1?I «n^4f^5T, C9TI=1IC^TC^?‘^ ^11514 yi?C«4«l 'Q 

gpi nra I 5ifsc^ caif^5i4 ^ 4551 ?[? 

4f5l?n ^15T4 ^0^4 >£}4? SIK45 I C2nf^C=I4 f4’fT45^ 

^^f44i, ^lOTfqm, 51 'sriTsii^cqi ^itypE caifk^i^s mtctos?- 

(NPN) 4? ^f445 ^fs C4f5^ 5|C'S s^TH:^ vfl4< 

4l«TT51^ sj]^^gT?:^s[->fr!n (negative nitrogen balance) 33^ ?[?l 1 
®T^(:=14 Jpcsr ^C5 fgi5Tfk44 ^^1^445 ?ngTf4451 4C^ I ?C51 4C^ 
caT?k=14 5iTaT"^^l 4f^l 4f4C>l4 '5lf«S4®l-Ca4 (osmotic pressure) 
gPl '^(14, ^C5i 'Q ^IT^I ^ W«1 WCSI (edema) I 

4. wist f4’fT^T4 (BMR) : >1C4’4 C‘W‘14 ‘*^f43n«l 'Q ^=1 (tone), 

51^a'SP4«l, ?rT^4f^=l4 ^^4“ 4| il4WT^4 fgm ^11?11 

f«r?Il csilffl f4'^T45?T4 ‘54? gT^l ni4 I ^Cef 

cf^efNl^TW ^f^rai 4T4 I 

5. SfSf >3 *fra4 ST^W? f4‘»fl^ : '^^TC4 C*T5f 

’iksiTC'l (extracellular) 5^51 ^ZS 4fe ^^41 414 ; 

-444^1 ^1^4 CaT?UC44 ?4‘4T^ 4Tf^4I4 nC4 f44^ C^T4^fsi4 

C^T4r51=5[#«l (intracellular) ^C5r4 '5n?14s^I sj^CS 4Tf44 25;^^ 

4TC4S I 4^5l“IS 4^4C44 ^?^S44-Ca>l 45f441 ^p 1T4 *^ol >54? 

f44^ C45I4‘Ufel^ “3;41 W5I ^f44) C^T44f4^% WC«f4-^ksnei '511414 
f4|^l 4Tfec^ <iITC4 I ^'^4«14^514! 4T'Q4T4 ‘54? f4‘4T4'^ (metabolic) 
^514 ‘^T4^Tei “5113414 ^’14P14TC5r ^51 *511^44 5lT4»n4®l f4| gl>l 
“5114 I 5];ca OTf'54TCSf4 r.454 4SIT|41 CK^ 5!?4^Cfir4 a4I>I R5I 

ifl4? C4ST44f4^% 4C>1 ^T4 f4C»f4 4TQT*^^1 4C^ 41 I ^ C4T4‘lf5I4 
f44TC«I4 5R51 C4T4T^1^4l«l ^^T?44Ti:5r4 51-454 4fD41 C»f?:4 C>lTf®4TSl : 
^^f>14T5I ^f4i *414 I vQ 'bjHjHl 45®IT4 ^T^W4 W<^ 

4TI5lf>14W, 45^r.5P$, >IT5R?P1^ a^?^4 “Slfll?!!®) “414 ; 5i4iijj *f|v5 

^‘44TC>I 4fsi41 4T4 I 



’TlfsTSTR^i *PF 


33[f^*lTC5f ta atfS I 5l<^'a 

a*jFi«s 51# : (/) a^?.^ a^^ >i^?( a sRsrf^ 

; («) f^f^t!n5fi?ra ‘i^^if^pp -pif^reRi’ 

(1960) a=?: (Hi) ^'o fwpi « wra^ ®nc?iTa 

; (iv) C5i«i^ ^?p ^-pwo ^ *Ff I 


retina 

^^nT*t?f-?l^ pancreatic juice 
^aTl*IC?n^a^ pancreatropic 
^ac*^^ premolar 
^s^?j siiiiR*! ventromedial 
anatomy 
'dce^vfa^oi cornea 

hypersecretion 

ffii^caicaitSH VLDL 
«i^iB6 o^i^carcailBji VHDL 
precipitated 
submucous 

’Sltaia'l transplantation 
opaque 

nonessential 
^13^511^1 immunity 
nonionized 
racemose 
catalyst 
transverse 
horizontal 
involuntary 
intracellular 

^s?3ipt inner membrane 
^saif^eTS internal anal 
sphincter 
^5pg<5^ insulator 


intercellular 
'5i^3T?F viscera 

insulated 
(f)l® ) afferent 
enterohepatic 
^5^33 caecum 

catabolism 
essential 
malnutrition 
deposition 
inhibited 
^^5-^ emulsion 
^^Bk'o emulsified 
^3313^ emulsifying 
descending 
^3C»T^ remnant 

sedentary 

location 

anaerobic 

^5ik®rT33s nonreducing 
insensible 
anaesthetic 
projection 
single-unit 
osmosis 

osmoreceptor 

^f®33‘=i-ca^ osmotic pressure 
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unconditioned 
conditioned 
'5fSaT??:t acidophilic 
Nsra^pff acidic 

acidosis 

acidification 

odd-carbon 

unstriated 

semi-indispensable 
^«f55 demilune cell 
'5l*f‘siT5‘5^f5ll semipermeable 
uvula 

AV node 
unabsorbed 
unsaturated 
®pfbrr^t racemose 

osteoclast 

transamidation 

transamination 

deamination 

^ifTTwrl^-CW ammonotelic 
acyl-carrier 

«lJTC>ii?l^^ acetylation 

convulsion 
^T^fl phagocytic 
trauma 

=$11651*15^1 sheath 
«n«l^ molecular 

^ histology 
=5lnrR charge 

<5jT???P fsrasi law of intestine 
?1>1 intestinal juice 
=5iT^^ bound 

=5IR?1^ epithelial tissue 
^T^=« helix 

intrinsic, endogenous 
=^Rr?5r5 ionized 


ionization 

ascending 

=5fTC5fF|s=5%^ photoelectric 
=$n!:«lT<R5; photostable 

photosensitive 

affinity 

=5in^?lsiT51, adult consump¬ 
tion unit 
=$lT^i:?l 65 i appetite 
=5[lk'5 charged 

uricotelic 

ureotelic 

insulin-sensitivity 
anti-insulin 
hyperinsulinism 
physiological fuel 

value 

translucent 

^'65 oTT^C‘^K£n?^Jl HDL 
^*ffl () high-energy 
irritability 
Gastropoda 
excitability 

^1^511 stimulus, stimulation, 
§■'1%?'© anabolism 
§^= 5 ^ subcutaneous 
^nrs data 

ascending 
«lf^ linear 

negative 

ia=^-=5r57^‘^f monounsaturated' 
irreversible 

ai*ff Houssay 

animal 

sphincter Oddi 
<t5s^C9f»fl skeletal muscle 
^ lumbar 
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tendon 

perosis 

iris 

tn«ft Crustacea 
tremor 
cranial 
flask-shaped 

tissue 

tissue fluid 
vertebra 

carbon skeleton 
^ ketone body 
ketosis 
ketogenic 
fermentation 
loop 

poor conductor 
Cushing’s 

syndrome 
(if^ ) incisor 
choroid 
keratinized 
jqicfl capillary 
c^Tf?l-^45 W Cori cycle 
vacuole 

) holocrine 
cell membrane 
islet (cellular) 

) transcell ular 
extracellular 
c^FRT5f^ organelle 
C^T?T5l^#«l intracellular 
alveolus, acinus 
calorie equivalent 
indirect 

calorimetry 

caloric value 


^^t^fSPf-^TlSwi calcium rigor 
^lT5lf^?nsf-<n?[^ calcium-binding 
calcium carrier 

^ sequence 

peristalsis 

gradient 

substrate 

CfST^lT^ts-s^Tin^gei chloride shift 
’^*taR pseudopodium 
W lesion, ulcer 
‘^<5*1 secretion 

secretory vacuole 
(:?!!» ) trophic 
basophilic 
^T?isi5fr basic 

postprandial 

alkaline tide 

) lower, 

short-chain 
small intestine 
satiety 
surface area 
segment 
lobule 

^Ttfjta'8 food bolus 
^trisivg chyme 
cramp 

shell gland 
rate-limiting 
pacemaker 
desulfuration 
olfactory 
goiter 

^efstTs^ melting point 
pharynx 
deglutition 
vacuolated 
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concentration 
facultative 
cerebrum 
crypts 
af? gland 
a5«fl duodenum 

oesophagus 
5IT5^ receptor 
a}^T!;w*tk cervical 

glycogenolysis 

glycogenesis 

glycostatic 

renal 

threshold for glucose 
a;c?P]Bf->i5:^*fNr5i glucose 
tolerance 
factor 
5 F?I^ density 

packed 
sweat gland 
dark 

6 ^«l mastication 
5f^ fat 

5?^5T?[I fat-soluble 
lipolytic 
lipolysis 
fatty 

lipogenesis 
lipotropic 
fat mobilisation 
lipostatic 

hypothesis 
dermatitis 
ST’tai^ baroceptor 
'51^315;^ cutaneous receptor 
) motor 
polarization 


5Tt5*Rs rhythmic 

C’RTRl-^f'fs Peyer’s patches 
(Jf® ) canine 
convoluted 
reproduction 
W?1T^ uterus 

Fallopian tube 
WolW?l water loss 
^foTST^ water-soluble 
hydrophobic 
hydrolysed 
hydrolysis 
'5?eT^ hydrated 
S’ffj^sq^ dehydration 
hydrophilic 
hydrotropic 
sf®!T'5T^ water depletion 
^l?WR nascent 
sn?Rs oxidative 
oxidation 

anti-oxidant 
non-oxidative 
sHk"® oxidized 
5fT^ plexus 

lingual papilla 
toxin 

microbiological 
s?1^T^T*f?P bacteriolytic 
tm ^511 biological value 
membrane 

mucosal extract 
muscularis mucosae 
membrane potential 
dialysis 

membrane-bound 
tone, stretch, tension 
stretch receptor 
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ovary 

^<8^ coagulation 

anticoagulant 
electrical field 
electrical potential 

fibre 

cartilage 
fibrous 
thermostable 
calorigenic 
star-shaped, stellate 
'sm spindle-shaped 
palate 
oblique 
sacrum 

^ 5 srrfy[^ trimester 
Vf^s rod 

tooth-socket 

odontoblast 

caries 

cariostatic 
dental pulp 
cementum 
dentine 
i!Hl granule 

) higher, 

long-chain 

dicarboxylic 
( SR ) lactating 
body surface 
body fluid 
longitudinal 

OT«T^ yf'BiffR pendular movement 
BT^ solvent 
BRl^l solubility 

double-bond 

bipolar 


torsfl bivalent 
*R*Isff positive 
positive 

arteriosclerosis 

tna matrix 

JtT< 5 ?|s supporting, binding 
grey matter 

gluconeogenesis 

anthropometric 

nitrogenous 

ganglion 

postganglionic 
preganglionic 
nerve plexus 

nerve impulse 
nasopharynx 
nasal cavity 
hypersomnolence 
ffl53T5fl descending 

LDL 

low-energy 
detoxication 
Ti=l^T3l extract 
CT5C?l^?w1 conjunctiva 
jaundice 

paralytic 
turbidity 
aw putrefaction 
am3^sfc<itfl parasympathetic 
a^T’fsiC^'fkTa^ parasympatho¬ 
lytic 

af^aa mobile 
af?isi^ei filtration 
a?^ filtrate 
a^!?l phase 

ai^^fl digesting, -lytic 
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gastric juice 
digestive juice 
digestive system 
digestibility coefficient 
»fT*fC«T»fl?f basal 
nFf^TS goblet cell 

Pavlov pouch 
permeable 

‘nT<lW5i permeability 
lateral 
lubrication 
papilla 
bile 

choleretic 
hydrocholeretic 
bile duct 

bile canaliculi 
cholagogue 
bile pigment 
bile salt 
gall bladder 
cystic duct 
reabsorption 
repolarization 
'»(!NT^C*?1 '4^1iT>|v!s 
limiting amino acid 
complementary 
surface 

surface tension 
dorsal 

sphincter 

muscular dystrophy 
muscle coat 
c^^<P () molar 

myoepithelial 

host 

^jcfi alimentary canal 


2t®IT?5l^l canaliculus, tubule 
2f®fT5ft duct, canal 
reflex 
model 

anticodon 
a«[5iK»f proximal 
atrl^ inflammation 
a*|5| neutral 
a>fl?l range 
a>ira®l dilatation 
ar®^^ endplate 
synapse 

ai^"!?? peripheral, terminal 
protein-sparing 
protein-bound 

Cait^CT'5?! nonprotein, prosthetic 
spleen 

phosphorylation 
phosphorolysis 
genetic code 
curvature 
thoracic segment 
bond 

^^"5 Sterility 
nausea 

^5:T?pnJT ACU 
5^! waste product 
colorimeter 
ring 

^5^^ spsi>i<c^5 mass peristalsis 
outer membrane 
^sar^oT?} external anal 
sphincter 

(JTl^) efferent 
polyunsaturated 
polygonal 
polyhedral 
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obstructive 
^«jr®T^3p obligatory 
aerobic 
flatulence 

pulmonary alveolus 
multi-arm 
^T5JT<»f cortex 

degeneration, necrosis 
reagent 

t^^rptisfR developing 

( c^t^fl) dystrophy 
reaction 
segmentation 
f<I^R depolarization 
reducing 
reduction 
reductive 
reduced 
beta oxidation 
reverse, anti- 
metabolism 
metabolic 

metabolic inhibitor 
metabolized 
lumen 
luminal 
potential 

proliferative 
5oi-t5?n SDA 
dissociation 
toxicity 

^<17151^71^555 heterocyclic 
antiseptic 
dementia 
brush-bordered 
renal 
circular 


) higher 
large intestine 
diffusion 

^11^1 diffusibility 
'5^v5l fragility 
^ mass 

'5T'st^*l haustration 
basal cell 

basement membrane 
C'sl'® physical 

bone marrow 
diabetes mellitus 

diabetogenic 
5151-^51^ jejunum 
sKie^tfi diaphragm 
medulla 

sjcT^lT^ defecation 
5]7ifT5 anus 
5j7[?i]7i‘t rectum 
5i^>^5 colon 

cerebral ventricle 
EEG 

5ITn^T 5 meat extract 

nonmyelinated 
fsiciiloi-Ti^C^TSfii methylation 

transmethylation 
^12^15 sham feeding 
g[5-5t7|t57l oropharynx 
5]5lk55j diabetes insipidus 
aniidiuretic 
rigor mortis 
csnr^so^l adipose tissue 
obesity 

csit^i BMR 

5f5gff?15 hepatic 
5 ^ 5 SiTofl hepatic duct 

cirrhosis, hepatic 
necrosis 
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extrahepatic 

base-pairing rule 
C^rr^T^l connective tissue 
C^lt^f compound 

polycythemia 
blood sinusoid 
hemolytic 
blood vessel 

vasodilator 

serum 
plasma 
blood sugar 

hyperglycemia 
hypoglycemia 
anemia 
pigment 
?J2!^ dye 

) canine 
?PTC^? serous cell 

serous alveolus 
^5isr?? serous gland 

chemorecepior 
?PP4p1fe edema 

(JlT'o ) secretory 
?lflT!fi^l nightblindness 
C?I5J^ excretion 
excreted 
argentaffin 
dilute 
lighter 

5R*Ta?^ salt gland 
5R*n«R salt depletion 
srt^WT^^I lymph nodule 
lacteal 

lymph vessel, 
lymphatic 

Ctp*r csrtst trace element 


^'QR carrier iron pool 

»I«f cone 
“l|?P Mollusca 

glycogenic- 

ketogenic 

glycogenic 

squamous 

conical 

) apocrine 
cephalic phase 
seminal vesicle 
‘^SFT'i spermatozoa 
testis 

C*l?l-^5T? ileum 
C*RK»1 distal 

relaxation 
C*[R'l absorption 

postabsorptive 
C?ai'fiw»fk pelvic 
«t«iR diastole 

mucous alveolus 
CSf’UTSlf^ mucous gland 

mucous membrane 
trachea 

respiratory pigment 
■sn^raa glottis 
RQ 

C’?'® white matter 

codon, indicator 
contraction 
collecting 
(J7T® ) sensory 
5l<®!TC5n‘^ coma 
saturated 
circulation 
3^<c?R*l synthesis 
3T^C«ft^ synthesized 
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3159T (5^^ ) labile 
’I'inoW movement 
ligament 

’Tsi'ST'^ thermoneutral 
sympathetic 

sympathomimetic 

5W5ns cubical 

equilibrium 
5!*^^ supplementary 
50«l striated 
spiral 

5TC^r5si optimum 

symbiosis 
tolerance 
formed 
31T® viscous 
5^T5H balance 

facilitated diffusion 
balanced (diet) 
spinal cord 


medulla oblongata 
3^ index 

(siT$i) lactating 
cylindrical 
S®FR?l columnar 
stratified 
elastic 
rhythmicity 
touch receptor 
autonomic 

gg-5T5ff^ laryngopharynx 
larynx 
taste bud 
taste cell 
’JT'rai^ gustatory 

convalescence 
cnw perspiration 

non-heme 
cardiac muscle 
cardiac end 



v£|-^£15l-t-i1 

v£l^-i£)-1® 

v£l^-li)-^^-tvf.;£l^ 

c^l-^ 

tesjfn 

f$-^5rra.iiii^.ii. 


5rra *pf 

sn[®i f^c*p^ "p*? 

lU/international unit 
rRNA/ribosomal RNA 
RNA/ribonucleic acid 
RQ/respiratory quotient 
UMP/uridine monophosphate 
UTP/uridine triphosphate 
UDP/uridine diphosphate 
HMG-CoA/beta-hydroxy-beta-methylglu- 

taryl-coenzyme A 
AMP/adenosine monophosphate 
ATP/adenosine triphosphate 
ATPase/adenosine triphosphatase 
ADP/adenosine diphosphate 
NAD^/nicotinamide adenine dinuclcotide 
NADH/reduced NAD+ 

NADP+/NAD+ phosphate 
NADPH/reduced NADP^ 

FAD/flavin adenine dinucleotide 
FMN/flavin monomiicleotide 
mRNA/messenger RNA 
ACU/adult consumption unit 
ACP/acyl-carrier protein 
Co-A/cdtnzyme A 
GMP/guanosine monophosphate 
GTP/guanosine triphosphate 
GDP/guanosine diphosphate 
tRNA/transfer RNA 
TPP/thiamine pyrophosphate 
dUDP/deoxy-UDP 
d ATP/deoxy-ATP 
dADP/deoxy-ADP 
DNA/deoxyribonucleic acid 
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«pBf 



d GDP/deoxy-GDP 


dTMP/deoxythymidine monophosphate 


dTTP/deoxythymidine triphosphate 


d CTP/deoxycytidine triphosphate 


dCDP/deoxycytidine diphosphate 

csmi 

DOPA/3,4-dihydroxyphenylaJanine 


PRPP/ 5-phosphoribosy 1-1 -pyrophosphate 

t^-v£|^5 

pH 

f5^v£J5lf‘51 

CMP/cytidine monophosphate 


CTP/cytidine triphosphate 


CDP/cytidine diphosphate 
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